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Great New Line of : 1S Es. paeeemags 


Qe 


New 75-Bushel. Both ground-drive mod- 
els have an adjustable slanting arch. Aliso 
® heavy steel axles with exclusive center 


Dares to Make This --------~~--~*------ 
Demonstration 
Offer! 


Now you can have a manure spreader demonstration right on your own 


farm. All you do is to call up your Case dealer. Big at peare Exclusive self-raising 
Nobody ever dared to make such an offer before! And Case can do — rca cece 
¥ " i end- 

it now only because of the extra strength and quality of the new Case . . 


ent apron control. 
spreaders. 


Compare these four great Case spreaders, feature by feature, with any 
other make. Look at the extra strength built into the steel-ribbed, double- 
treated wood box, and rigid, channel steel V-hitch frame. Notice the 
enclosed or shielded roller chain drives and anti-friction bearings—hidden 
features that add extra years of trouble-free service. See how easily a Case 
Spreader pulls, how fine it shreds, how evenly it spreads. You won’t have 
to peg-tooth new seedings! 

Pick up the phone now. Ask your Case dealer to bring out a Case 
spreader and power loader to your farm. Ask about the flexible Case 


anism is fully enclosed to keep out dirt and 
Crop-Way Purchase Plan, too. trash, Slanting arch goes under barn clean- 


ers; can’t catch on low branches. 


7 i PS 
We ee 


Big 125-Bu. PTO. Big capacity saves 
many trips. Handy screw stand makes 
hitching easy. Universal drive adjusts eas- 
ily to tractor PTO height. 


. 7 

£ ~ 
. aa’ 
Bees ee 2 


Send for 24-page 
Spreader Catalog 


Get the complete story. Ask your dealer, or write to 
J. I. Case Co., Racine, Wis. 
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of steel to an 
economical, 
high-quality 
chain .-° 


1 SPECIAL-ANALYSIS STRIP STEEL —tempered by heat treatment for precise 
combination of strength and wear resistance—is cut and formed into Steel Link- 
Belt by progressive dies. Rigid laboratory control maintains quality through every 
phase from raw material to finished steel. 


2. 22 STOCK SIZES— The complete line of Steel Link- de EASY COUPLING AND UNCOUPLING IN FIELD (or fac- 
Belt chain for light drive, conveying and elevating service tory) are assured by hook design. Correct relation between 
gives you the right chain for maximum life on each job. hook opening and end bar prevents uncoupling during service. 


Se, a Oo) -dode (A) @ 


Cae 


Al attachment 


fo SA. a Sar al : 
ald Be Pook: | 7 
“s ea hs a 
si dente o “ bt se is {OC} @ (IO! © 
SOD attachment ” ~ eee — 


SH attechment 


4. 65 ONE-PIECE AND WELDED ATTACHMENTS permit 5. FOR EQUAL LOAD DISTRIBUTION, multi-strand chains 
economical adaptation of Steel Link-Belt to almost any con- are first pre-loaded at factory to assure accurate alignment 
veying or elevating job. and attachment spacing. Tags, as shown above, are attached 


to each strand. Matched sets are coiled and wired. 


we 4 y ty - RD » 
y ] Ws > eR 
hil i 5 A /£ ao ie = _ F - 
AA : ' ~~ ©: --): 2 oe , oe a 
| S 44 Yad dos Ee 
f «€ “ “os 
/ “wee 
CHAINS AND SPROCKETS 
Ys . ; 
3 ‘ = _ ‘ - ‘i LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To 
6. UNEQUALLED APPLICATION EXPERIENCE ASSURES THE Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
RIGHT RECOMMENDATION — Our engineers work with manu- Factory Branch Stores and Distributors in All Principal Cities. Export 


Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Mar- 
rickville, N.S.W.; South Africa, Springs. Representatives Throughout the 
World. 14,253 


facturers in field tests, analyze their problems, interpret their 
exact requirements. For the complete long-life story of Steel 
Link-Belt, get Book 2403 from your nearest Link-Belt Office. 
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Aye... this is the Season for it, 

When tinsel blinds the watchful eye 

And carols drown each furtive sound, 

When hearts spring open at the lightest touch 


And all the doors to Man’s benevolence 
Are left unguarded. 


This is the time to plan our piracy, 
When Man grows heedless of his Self 
And dotes, unwarily, upon his fellow man, 


+f 4 
‘th. Be 


Wage PRI Se Sinem 
RAGES 


When he grows prodigal with goodness 
And lavish with his favors. 


This is the magic moment that invites 
Free entrance to our mischief. 


Craftily, we'll perpetrate our thefts— 
Embezzle every unprotected smile, 

And steal kind words from out the very air; 
Each generous gesture we shall make our spoil, 
And pilfer thoughtful actions for our own. 


Man’s mind—his inmost thoughts— 

Shall not escape our forays, as we raid 
His good intentions, firm resolves 

His every inclination toward those things 
The world holds excellent. 


And, finally ... our pillage done, 

We'll cache our priceless booty safe inside 
Our souls’ most vaulted chambers; 

Then when, at last, the Season’s fled 

With all its beauty and its warmth— 

Then you and | shall reap of our conspiracy. 


Then shall we spend recklessly 
Of this, our stolen wealth... 


And so keep Christmas with us all the year! 


Ze Jem 
a _ 4COne Deere 
vt PF 


<4 
¢ Se John Deere + Moline, Illinois 
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Types and sizes to 
fita wide range 

of tapered bearing 
applications 


There's no need to compromise with bearings! 
Whatever your product, if it uses tapered 
roller bearings, cc!! in a Bower engineer for 
expert help on selecting the exact type and 
size you need. 


Depending on your own particular needs, 
he'll make sure you get the exact size and 
type—selected from Bower's complete 
tapered line—engineered to assure maximum 
performance in your application. 


Most important of all, when you specify 
Bower tapered roller bearings for your 
product, you get all the advantages of 
advanced Spher-O-Honed design—less 


maintenance, longer life, smoother operation. 


Get the full facts on the complete Bower line. 


. 


\ Bf sero nowt p) — 
Oh’ ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION ° FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICH. 
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Lechnical-ities 
By John S. Davey 


Bolts take greatest 
stress during wrenching 


If a bolt doesn’t fail when being 
wrenched up tight, it won’t 
fail in service (assuming bolts 
and joint have been designed 
adequately for the loads). 

That’s because two forces 
put stress on bolts (and cap 
screws) as they tighten: Ten- 
sion due to bolt stretch; torsion 
due to friction. But only ten- 
sion remains after wrenching. 
In a rigid joint, if this tension 
exceeds external forces, bolts 
will never experience any fur- 
ther strain, and will therefore 
not loosen or fail, 


WHY SOME FAILURES? 
Obviously, unusual unforeseen 
loads cause trouble. The instant 
they exceed residual tension, 
they add to the stress placed on 
the bolt and can cause immedi- 
ate failure. Or they can cause 
loosening, leading to stress 
change, which in turn causes 
fatigue and failure. That’s why 
you’ve got to torque bolts tight 
... and the tighter the better. 

An exception: A_ flexible 
joint. With high cyclic loading, 
again loosening and fatigue 
cause trouble. Since you 
shouldn’t tighten such a joint 
too much, sometimes the only 
remedy is to take out the flex- 
ible element and put in a rigid 
joint, (A metal to metal flange 
connection instead of a gasket- 
ed one, for example.) 


BOLT AND NUT COMPANY 


MSTENER BRIEFS 


RUSSELL, BURDSALL & WARD 


Are you using 
more bolts than needed ? 


ee 


The stability of a 4 bolt arrangement can be matched by a 120° spacing of 3 bolts. Strength can be actu- 


ally increased by using RBsW high carbon heat treated bolts (identified by ‘‘E” and three radial dashes). 


OBODY wants to use too few bolts 
or cap screws and risk failures. 
But using too many is not the best 
answer either. It means too many 
holes to drill, to fill — both costly. 


RB&W offers some suggestions. 


BALANCED BOLT PATTERN 


3y “rule of thumb,” bolts are gen- 
erally arranged symmetrically in a 
pattern of four. Yet three bolts 120° 
apart around a common center will 
prove just as stable, and save on 
assembly. With stability assured, 
the problem is then one of load ca- 
pacity. 


PRELOAD TO GET FULL CAPACITY 


In checking size and number of 
bolts, calculate the stress and get 
rid of the excess. You have enough 


High strength bolts stop 


joint failure from vibration 


Shakeout equipment used by one company for un- 


if you’ve allowed for usual factor of 
safety ... and the fasteners are 
tightened so that residual tension 
exceeds maximum external load an- 
ticipated. If they are, you have 
safety. The bolts will stay tight, 
won’t fatigue, won’t fail. 

With RB&W standard fasteners, 
engineers and production men can 
take quality, uniformity and de- 
pendability for granted — and can 
concentrate on the problem of 
proper application and assembly. 
For help or information on your spe- 
cific product, write Russell, Burdsall 
& Ward Bolt and Nut Company, 
Port Chester, N.Y. 

Plants at: Port Chester, N. Y.; Coraopolis, Pa.; 
Rock Falls, Ill.; Los Angeles, Calif. Additional 


sales offices at: Ardmore (Phila.), Pa.; Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 


loading coal cars applied its vibration via a fabri- Hardened 
cated frame lowered onto the cars. This frame was Washer 


originally riveted. 


But it was a constant source of maintenance, About 
every 10 days, the frame had to be welded, loosened 
rivets replaced. Finally it was refastened with RB& W 
high tensile bolts and hardened washers. Maintenance 


now is nil! 


Proving again that high strength bolts make the 
strongest connection for the severest service. 
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.-. this field advantage 
‘ts built in here! 


When you specify Crucible LaBelle discs, you insure better 
performance in the field. Here’s why: 


At Crucible, disc steel is as much a special purpose steel as tool 
and stainless. In every phase of production, from melting 
through fabricating, special steps are taken to produce LaBelle 
quality. One example: grinding is done prior to heat treating 
to insure a better edge. All this is done by Crucible’s specialty 
steelmen . . . to build-in LaBelle’s field advantage: a longer 
lasting edge that performs better in any type of soil. 


Crucible LaBelle discs are available for any make of plow or 
harrow . . . or for any soil condition. Crucible Steel Company of 
America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


CR U C ; # LE first name in special purpose steels 
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Steel 
Detachable Chain 


ASA Double Pitch 
Roller Chains 


Low-Cost Answer to the Designer’s Dilemma 
New Series “A” and “A-R” Chains by Chain Belt 


Fills the gap in implement chains. Looking for chains 
that are lower in cost than double-pitch roller chains... 
yet assure the quality performance you want? Here’s your 
ideal answer—NEW Rex“ A” and “AR” Series Implement 
Chains. They’re lower in cost. ..yet provide long-lasting 
service in many applications formerly requiring ASA 
double-pitch roller chains. 

The Rex “A” Series Chain is similar in appearance 
and in general application to ASA double-pitch roller 
chains and will operate over the same sprockets. It is 
substantially lower in cost and is somewhat lower in 
fatigue strength and tensile strength. Hot rolled steel side 
plates are used and manufacturing tolerances are not 
quite so close. For many applications, this new chain will 
assure completely satisfactory service. 

New Rex® “AR” Series Chain is a stronger, longer- 
lasting chain than the “A” Series. Because of its larger 


diameter pin, the wear resistance of the chain is increased. 
A heavier bushing provides protection against chain joint 
stiffness. Increased clearances between working parts 
enable “AR” Series Chain to accommodate greater mis- 
alignment. Actually,in certain applications, this chain will 
outperform ASA double-pitch roller chain, yet is lower 
in cost. And it will operate over ASA double-pitch sprock- 
ets and has been designed to operate over cast tooth 
sprockets. In addition, due to its greater strength and 
wear resistance, smaller sizes can frequently be used— 
an important cost-saving feature. 

Get all the cost-saving facts on these new chain develop- 
ments and on new “HF” (High Fatigue Strength) Steel 
Detachable Chain. ..see how they fill the gap in imple- 
ment chain selection. See your CHAIN Belt Field Sales 
Engineer or write CHAIN Belt Company, 4680 W. 
Greenfield Ave., Milwaukee 1, Wis. 


CHAIRS BELT COMPANY 


Milwaukee 1, Wis. 


1956 * DECEMBER * AGRICULTURAL ENGINEERING 


791 


so Phat ade gue tek ic! Auman ae icy RR Shelagh a a EL, <A aS, Seeman ie) © ale Ree as: Pa ap 
: = — a es? Uhl ae Spee oA hy be ‘ "4 ee, oo Z | ¢ ; 
iz Pee eee | Rae $ = ee ige d Ag itye 
7 ia: eR a jc ha Oe Re ot en ia ene oa deat get ‘olen ge tte A ee i 
2 ee b-4. 8 ees. “> SRA ees po ge + er = rae Wi, ages eae aa rae a aa 3 
ier xs Se ee ee a Anges a See (agi: amare eee <a 
eta = aaa Sa ames uh aes Ss CE. aa ee. I ss Sa - 
; / ae RISES | >” Ga ene (ee 2 eee) ot Ty a Sry seen 
Bc ve fa ; Fs ge Be ee ae psa 0 —aamieeg IR 5  ara 
es aes is ry eT, agg a RRS ae «Sea * 
be aa Fite eee Beery, Ate ie Res, Aa 2 sh a aes 
‘ Gm Bs ' TORRES eso artes er a ee ct igen {SIC Ree ee ‘etme 
FS aa ie igen ee ek eget 5 See NE i Le 
4 Be > Site, ee ites ss a go enc oe Oe hi ea . 
v ee Epes Pee Ae fs. tee CM 
? ene a i eee “ Gaia ge N °c iene) «C6. ag Fe é Ge ame : ; 
% oe if , ne TC Ny a aR ei eS (ple 5 a aia 5 f 
= oT. pea 8 : ey eer oe i eek. <gte*  o eeee 
ay ai B beeen eos eee ee Se eee i ‘ 
: ae art; ena er. bi ks Shee, Fo Se ee 
i eae B= 5) sap eS ps i ep | a a A 
Bc fa, Syeee te “4 Te ae oe 
26 Stem am ac CMe, 2 SERS ened 
eo ¢ a ee : 
: aa thd! RB eg sat yd. Re ORS ' 
2 ica ete PR eS a ae es eg a % 
’ ae “aa eA aor ae : 
i " OM Se Re : 
f 4 Ca Be s.r Seeks 
a r ae i = Ry 9 Saeaey ae Le ime a 
a 5 greene he RI Bee fly 
ar sh ae a pa POM ae organ ec NL 
‘ Se eee ie ee iL eae io ean 4. aay Sa 
- retell “aa ae fcc SE Poe SS ae 
¢ ase a Spe me le es dic nN Le 
cf : e me | ig A Spel ieee: 2 AR 
% “a 4 a a sa Dora z i -- - Sa 
me : : ae: ee 
a ' : . eum: alae 
y Wee l m p e m e n t ae ee is 
‘ s PE Ne OWS. 5 aa a | 
a, cee ee ey HAR gMee nT he ea . aL 2S - “4 
} Pi aay ete cate Mn rears re 8 roar) Sane 5 
: ik niptec. e e COPE Np tae ae £ hy 
: io +4 cae aa a “Ai Nc SOS ce ane 2 a om 
‘ 3 s ; Sitien Cstaan ees ae » 
; : a haere , 2¢ 
r 3 kek j aa 
‘ = : ia <.l Y [ Peas rs J 
ms i & , Bey ek sop ae Ot eee ag ie ee ‘4 f Pr 
en: < pee) ae ae Nes ioe — is ‘ Py 
ae “a Reietcg: 8 NOT Be ar ela one re ae aie 4 aay 
f j ei Bee eens oe tere 4 
; : A _ ee Jo OARS TR (PSS era $ * ‘a 
ei pers She ig SURI TU eee ee ‘ys oa 
i. S, Bs wt hae We, ar ( ow? ; 
E Fe basse saeee A oes a ae P| ... 
2 fa ae. 4 ot Sere if 
: rs i eas eee fa 
oe , MO ae ie es Soni teria tattnaes Sie me yey at q as 
‘ a ia ‘oe 4 RENE Be os: ere &é j 
: . y Me ee f 
is ‘ a i eo ee eee or. ’ 
Ps VAS + eM eS / al ‘Zz yj 
‘4 Lah a a Sy 7 cy / 
E « N , (See ae es sg 
: 6 y Resi a ee ae i{,™ ‘es 
‘ “ f (ESS Uris eet 7 
: » CP : Sy a ees d 
Mt z “ae eS eae me #4 
a “ Mee : if ans 
a \ + Oe reaeae oo 4 ze 
¥ aR sen —- | ae 
4 } ar: a (ae 
y : Be eae 
eo : Dy a , Poets 
i ot : $i 
i 7 di ~ - 
she 7 ~ a 
‘ti » 4 _ of A 
> 4 Ff i 
4 # 
ee 
2 
i 
i & ee 
Mire 4 BER eee 
ss 4 q 7 : + q $ 
7 ! . : 1 i Bi i 
. ‘ g 4 7 ] a : i} 
ee a a ES ee ‘ 
' Saran a am - 
: i 
os a 
5 
{ 
A 
« , 


MAYBE YOU COULD 


MAKE THIS DRIVE 
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Frequently a farm equipment manu- 
facturer will ask himself if it wouldn't 
be more economical for him to build 
a particular component himself rather 
than purchase it from an outside sup- 
plier. The answer, if the facts are com- 
pletely known, will nine times out of 
ten be no! There is a point where pro- 
ducing a unit in one’s own plant 
ceases to be an economy and becomes 
an actual extravagance. 


Take this driving assembly for a 
self-propelled combine. The resources, 
experience and facilities needed to 
create a satisfactory unit like this are 
overwhelming. Design, production 
planning, cost analysis, personnel re- 
quirements—the complicated prob- 
lems involved are endless. The facili- 


© 1956, R S & A Company 


) 


» 


a> 
a ea \ 
Pe wo Soy OF » te 
~ soe 


Nee 


ANEW 


Sy 


we 


ties that go into its manufacture are 
vast and costly. Only with long and 
special experience can a company pro- 
duce a unit comparable to this and be 
really sure of the cost. 

For many years, Timken-Detroit® 
has been designing and building axles 
and transmissions, brakes and final 
drives. Through the years we have 
supplied scores of different designs 
and tens-of-thousands of units to man- 
ufacturers everywhere. This long and 
intensive experience has saved our 
customers millions of dollars in capi- 
tal outlay for plant and equipment, 
and in all the countless inevitable 
problems of production. 


If you have a problem in designing 
or building farm equipment, it would 


YOURSELF... 


be a wise move to call in our TDA® 
engineers. The component you think 
“special” may turn up as a standard 
item in the long list of TDA products. 
Or, if it is strictly a “custom” job— 
you may be sure our TDA experts 
can design it to exact specifications 
and build it for less. 

Remember, it costs you nothing to 
find out what TDA knows. Write, 
wire or call TDA... today! 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin * Utica, New York * Ashtabula, Kenton and Newark, Ohio * New Castle, Pa. 
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BCA BALL BEARING PACKAGE UNITS 


aWrereas &. Vitti 
Cut Assembly Time 
and Costs 


. ++ Specifically designed for 
farm implement applications ss 


Time-consuming installation problems are eliminated 
and costs come down when BCA pre-lubricated package 
units are used for ball bearing applications. 


These BCA units combine the bearing, its housing, and an 1 it 
effective seal in a single rugged unit capable of han- \ i  ) 

dling the loads, speeds and operating conditions en- , y i 
countered in farm operations. The units are lubricated — i 
for life and are available for a wide range of applica- 

tions in idler pulley assemblies...cam followers... 

plunger rollers...hay rake bearings... grain drills 

...and numerous others, 

BCA package units are available as standard products z 

and BCA engineers will work with you if your need is YP # 

for special designs. Count on BCA package units to ns 
help improve your product performance and hold { 7 —_ 


down your costs. 


OA Ry er eae ke ~ Re SON ENS B ptm et mena ae _— ft te ¥ ’ 

BEARINGS COMPANY OF AMERICA j ey , 
SECRETS WSRASEER, Bites ERE 2 RNa ACO RS aE, Bee ochug) ak ul hie 

DIVISION OF FEDERAL-MOGUL-BOWER BEARINGS, INC. we. yg i 

“ > 9 BPE EON oe DN ie ee ee ee 8=—(lf g . € 
LANCASTER « PENNSYLVANIA x | ; 


. . * } 
Pioneers of pre-lubricated package unit ball bearings for agriculture an 
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McCORMICK FARMALL 
300 or 400 tractor 


Hook-up seconds-quick with Fast-Hitch... then 

control implements completely with Hydra- 

~~ Touch. Boost pull-power on-the-go with Torque 

i Amplifier, power-steer with fingertip ease. Hold 

pto speed constant with completely independent 

pto while varying tractor speed with TA. Try a 

Farmall 300 or 400, or International® 300 Utility 
—with the IH Big Farm-Easy 5! 


1. POWER STEERING 


...lets you pivot-turn a heavy 
loader or 4-row cultivator with 
one-handed ease! Your other hand 
is free to operate controls, on-the-go! 


2. HYDRA-TOUCH® 


... gives you “‘live’’ one or two- 
way hydraulic power, ‘“‘“move and 
forget’’ controls, demountable hy- 
draulic cylinders—choice of one, 
two, or three-valve systems for 
unequalled control of equipment. 


3. INDEPENDENT PTO 


. .. teams with TA to let you hold 
constant pto speed while varying 
tractor speed. You can stop and 
start pto with the tractor moving 
or standing still. 


4. TORQUE AMPLIFIER 


...instantly increases pull-power 
up to 45% on-the-go! Save time 
with a shift-free choice of 2 speeds 
in each gear .. . 10 speeds forward. 
Make full-power no-shift turns. 


5. FAST-HITCH 

... gives you time-saving Back 
... Click! . . . and Go hook-ups 
... lifts implements hydraulically 
for speedy turns or transport. You 
can quickly make implements 
rigid or ‘‘free-floating”’ to fit job. 


a hte ee 


Your IH dealer will demenstrate! Farm-test the 
Big Farm-Easy 5 on a Farmall 300 or 400, 
or International 300 Utility tractor. Ask 
about the 1H Income Purchase Plan. Tell me more about the Big Farm-Easy 5 and other IH 

advantages. Send catalogs checked. 


4 
| 
| 
| 
| 

= SEE YOUR 0 Farmall 400 (4-plow) © Farmall 300 (3-plow) | 
| 
| 
| 
| 
| 
| 
| 


® INTERNATIONAL |= | 


International Harvester Company 
P. O. Box 7333, Dept. AE-12, Chicago 80, Ill. 


SN iiinsciincsilsilenitasaeaitainate 


HARVESTER ora ~ 


FREE Post Office. “ State 
international Horvester products pay for themselves in use—McCormick Farm Equipment and CATALOG My 1H deoler is. 
Farmall Tractors... Motor Trucks... Crawler and Utility Tractors and Power Units—General 


Office, Chicago |, Illinois. —— —— ee 
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How to 
Nake Sure 


of 


Superior 


Performance 


CLARK-TORCON CONVERTER UNIT 


Who can build the best machine! — 
that is the modern spirit of American 
Industry. And the intensity of that 
competition is a major reason why 
leading manufacturers are using Clark 
engineering cooperation in designing 
new equipment—highway and off-high- 
way, automotive, industrial, and con- 
struction. 


For Clark knows the transmission of 
horsepower: has specialized in that basic 
field for more than 50 years; knows 
what can be counted upon to work— 
and what will not . . . The drive-units 
pictured here were designed to make 
sure of superior performance. They are 
hard-working, rugged, dependable 
proofs that it’s good business to do 
business with Clark Equipment. 


Send for attractive pocket-size 
booklet ‘‘Products of Clark’’. 


CLARK EQUIPMENT COMPANY 
JACKSON, MICHIGAN 
Other Plants: 

Buchanan, Battle Creek, Benton Harbor, Michigan 
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SPROCKET IDLER UNIT 
A sprocket idler and pre-lubri- 
cated, sealed, ball bearing —al/-in- 
one. Permanently lubricated bear- 
ing has full complement of 3," 
balls for greater load capacity, 4- 
point ball contact for greater 
rigidity. Sized for 5,” mounting 
bolts—teeth-types to fit all stand- 
ard roller or detachable link chain. 


wees ee ee ee ee ee ee 


i 


BELT IDLER UNIT 


With simple engineering 
changes this all-in-one bearing 
and idler can be adapted to new 
designs or current models . of 
combines, balers, harvesters, 
pickers, elevators, etc. Mounts on 
54° bolt. Case-hardened sheaves 
are available with either V or flat 
belt grooves— in standard section 
V-belt sizes. 


Soke 


drive a 


‘ Aetna 
High-quality, low-cost “ei 
AG Series bearing units are rugge ‘ 
a . 2a} > 
and dependable; specially designec 
é : n- 
to meet the loads, speeds and = 
ishing operating conditions } 
posed by farm implements. : 
This and all other Aetna farm ‘ced units ‘ 
equipment bearing units incor- ; These economy-price ‘ 
orate king-size lubricant cham- . bearing, seals and hous- : 
ers, factory-packed with long- combine — 5 ct, easy-to- ; 
life, water resistant lubricant. ing ina single, compact, a 5 exclusive, superior seals: full com- 
This feature, combined with 3 ; -bave. They feature king- : . Dre akg pete 
Aetna’s advanced sealing prin install package. y lubricant ‘ plement of %,” balls and case- 
as é é Sez - ae" ) mE y Re oe os = ae ae 
ciple, frees the farmer of trouble- size, factory-packed - lements : hardened races it assures excep 
some, costly lubrication chores. chambers; full ball complem s 
72 Oo *% - 
shaft sizes. : 
4 


GRAIN DRILL UNIT 


saa ol i ERE AT EE 


DISC HARROW UNIT 


Here is anti-friction efficiency 
wrapped in a husky, compact, 
easy-to-install package—job-fitted 
to rugged farm service. With its 


— 


tional shock load and life capac- 
> iol tn Sa? ay ; ee us- 
Can be furnished in pie” weight-saving, all-in-one ho 
é 


ity needs no costly upkeep. 
ing and outer bearing race con- 


struction. 
f Plan now to change over hose 
‘a | these inexpensive units. Adapting 
aon them to either your — . 
. duction models or new = esigns 
) involves little, if any, engineering 
: alterations. Ask for literature. 


ADAPTER UNIT 


An inexpensive multi-purpose 
unit suited to farm and numerous 
other equipment applications. 
Mounts easily, quickly, wherever 
shafts can be supported--on sheet 
metal or any semi-rigid structural 
members. Sealed bearing is self- 
aligning, has eccentric self-lock- 
ing collar with set screw. 5 shaft 
sizes 74” to 114”. 


P» 
SOG Bs 


AETNA BALL AND ROLLER BEARING COMPANY 
Division of Parkersburg-Aetna Corporation ’ 


4631 Schubert Ave. 


° Chicago 39, Illinois 
796 
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Only Armco ALUMINIZED STEEL 


Gives Farm Buildings 


ALL These Advantages 


For prefabricated farm buildings of all 
types—animal shelters, cribs, grain 
bins, machinery storages—more and 
more agricultural engineers are speci- 
fying Armco ALUMINIZED STEEL® 
Type 2. The reason is that only this 
special steel gives all five of these 
advantages. 

1. CORROSION RESISTANCE . . . Seven- 
teen years of testing show that the 
aluminum coating on Armco ALUMI- 
N1IZED STEEL lasts at least three times 
as long in atmospheric service as coat- 
ings on commercial galvanized steel. 
2. REFLECTS HEAT... ALUMINIZED 
STEEL reflects approximately 809% of 
radiant heat. This means increased 
production from livestock because 
buildings are cooler in summer. It also 
means less grain loss from insect dam- 
age and general deterioration caused 
by heat. 

3. REDUCES HAZARDS... Armco 
ALUMINIZED STEEL is a two-in-one 
metal. It combines the strength of steel 


ARMCO STEEL CORPORATION ve 


with the corrosion resisting and heat 
reflecting properties of the aluminum 
coating. ALUMINIZED STEEL is 10 times 
stronger than aluminum at 800 F. In 
case of fire, this could be the differ- 
ence between losing or saving a val- 
uable building, or an adjoining one. 
And because of its extra strength, 
ALUMINIZED STEEL buildings resist 
damage from wind, hail, farm animals, 
and accidental collisions by equip- 
ment. They stay tight and rigid, give 
longer service life. 

4. COSTS LESS .. . Although ALuMmi- 
NIZED STEEL costs slightly more than 
commercial galvanized steel, it costs 
less than galvanized plus one field coat 
of paint. Thickness for thickness, it 
costs less than aluminum. In addition, 
the extra strength of ALUMINIZED 
STEEL usually permits gage reductions 
over aluminum for even greater 
savings. 

5. EASY TO FABRICATE . . . This special 


steel withstands moderate brake- and 


2036 CURTIS STREET, MIDDLETOWN, OHIO 


Armco ALuminizepd Steet Type 2 keeps buildings 
cooler in summer, giving greater comfort and 
increasing livestock production. 


roll-forming operations. including 
Pittsburgh lock-seam in 20 gage and 
lighter. It can be cold bent 180 degrees 
over a diameter equal to twice the 
thickness without flaking or peeling the 
coating. 

Why not let these sales advantages 
work for you by specifying Armco 
ALUMINIZED STEEL Type 2 for the 
prefabricated farm structures you de- 


sign? For complete information on 
ALUMINIZED STEEL in farm buildings, 
just fill in and mail the coupon. 


Heat reflectivity and corrosion resistance of 
Armco Atuminizeo Stee. Type 2 make grain 
bins last longer, reduce grain loss. 


Sizes and Gages 


Coils Up to 38” Wide 
Up to 38” x 192” 


14 Ga. through 24 Ga. 


Sheets 


Gages 


Armco Steel Corporation 


2036 Curtis Street 
Middletown, Ohio 


Send me information on Armco 
ALuMINizeD Steet Type 2 for farm 
buildings. 


We manufacture 
Name. aia 

Street__ ——— 
City_ Zon2___ State_ 


eee Se ee 
Ln ts ce a a ee ee ee ee 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 
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DURKEE-ATWOOD V-BELT 


Simplifies Power Transmission for 
Ferguson Side-Delivery Rake 


The Ferguson Side-Delivery Rake is unit-mounted on the 
tractor and driven from the power take-off by a single 
Durkee-Atwood V-Belt. This drives the right-hand reel 
spider with no cams, gears or chains to wear out or cause 
trouble, and eliminates the ground drive with its usual 
slippage and complicated moving, driving and wearing 


mechanisms. 


The six-bar reel and special offset placement of bars 
permits raking at speeds up to 10 miles per hour. Should 
the reel become jammed accidentally, the V-belt drive 
allows sufficient slippage for protection. 


ATWOOD 


V-BELTS 


COMBINES *« MOWERS 


798 


CORN PICKERS * WINDROWERS 


PERM: 
o 


D-A ENGINEERING 
Integrates the V-Belt 
with the Application 


Durkee-Atwood engineers collab- 
orated with Ferguson engineers 
in overcoming design problems of 
the V-belt drive for the Ferguson 
Side-Delivery Rake. The result 
was a specially constructec| V-belt 
that does an outstanding job. 

If you have a V-belt problem, 
Durkee-Atwood’s facilities are at 
your command. Ask Durkee-At- 
wood — your best source for engi- 
neering assistance and highest 
quality V-belts for agricultural 
equipment. 


— [DA| DURKEE-ATWOOD COMPANY 
Dept. aG-12 MINNEAPOLIS 13, MINNESOTA 
DURKEE | 


Suppliers of original equipment V-Belts for major manufacturers of: 


HAY RAKES e® FORAGE HARVESTERS 
CHOPPERS « COTTON PICKERS 
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“It’s a perfect spot for a 


TORRINGTON NEEDLE BEARING!” 


No one can spot a potential needle 
bearing application as well as a 
Torrington engineer. 

He will summon the unmatched ex- 
perience of our Engineering Depart- 
ment to give your product the unique 
advantages of the Torrington Needle 
Bearing. And he will draw on our ex- 
tensive file of previous applications for 
clues that may help solve your specific 
anti-friction bearing problems. You can 
rely on him, too, to review all engineer- 
ing details so that the application will 


go into production smoothly and per- 
form satisfactorily in service. 

If high radial load capacity, limited 
space or unit cost enter into your choice 
of a bearing, chances are you should 
consider a Torrington Needle Bearing. 
We may be able to add your product 
to the thousands which have enjoyed 
the benefits of this unique bearing. 


See our New Needle Bearing Catalog 
in Sweet’s Product Design File—or 
write direct for a catalog. 


THE TORRINGTON COMPANY 


Torrington, Conn. *+ 


South Bend 21, Ind. gro 
District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON BEARINGS “~~” 


Needle + Spherical Roller + Tapered Roiler + Cylindrical Roller + Ball + Needle Rollers 
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TORRINGTON 
NEEDLE BEARINGS 
Give you these benefits 
© low coefficient of starting and 

running friction 
@ full complement of rollers 


@ unequalled radial load 
capacity 


© low unit cost 
e long service life 
© compactness and light weight 


eruns directly on hardened 
shafts 


@ permits use of larger and 
stiffer shafts 
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New counterweight 
smothers vibration... 


Heat-treatable 
ductile cast iron 
gives its thin sections high 


In the new Ferguson “Dyna-Balance” 
Mower Drive*, the special properties 
of Ductile Cast Iron solve a difficult 
design problem. 

Instead of the conventional pit- 
man, Ferguson uses a Ductile Iron 
counterweight to balance the drive’s 
double throw crankshaft and elimi- 
nate vibration. 


High strength in thin sections 
with 60-45-10 Ductile 


In this application, it is the heat- 
treatable Ductile Iron (60-45-10) 
that provides strength and tough- 
ness. The bosses are flame-hardened 


oucTiLE 


oz 42 Vuetile iron... the cast iron that can be twisted and bent 


800 


to give top wear resistance. The good 
castability of Ductile Iron makes 
possible engineering high strength 
in thin sections. 


As Ferguson puts it: 

“The use of Ductile Iron in this 
counterweight was the result of a 
need for high strength and mod- 
erately thin wall sections in a ma- 
terial suitable for heat-treatment. 
Ductile Iron could be cast in thin 
sections and provided sufficient 
strength. Ductile Iron counter- 
weights, with flame-hardened 
bosses, have proved very satisfac- 
tory.” 


strength 


No other cast ferrous product offers 
such a useful combination of excel- 
lent castability and fluidity ... high 
strength wear resistance and 
machinability. 

These may be just the properties 
you need to solve your design prob- 
lem. 

You’ll find many practical ways to 
take advantage of Ductile Iron in the 
new Inco booklet: “DUCTILE IRON, 
The Cast Iron THAT CAN BE BENT.” 
A copy is yours for the asking. Just 
write. 


* Mower Drive built by Ferguson Division, Massey- 
Harris-Ferguson, Inc., Racine, Wisconsin 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street, New York 5, N. Y. 
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LIAONM RDATLIEDC I-aine in,.: 
BLOOD BROTHERS Joints and Drive 
Yes, the ‘‘new look" in harvesters shows why farmers must and 


will buy more and more new equipment. 


For as manufacturers offer faster, better implements that produce enough 
more per labor hour, farmers will make the machines pay for themselves. 


On all these harvesters—and most other implements—Blood Brothers 
Drive Lines help keep costs down and add extra utility—two 
‘buying reasons”’ farmers like! 


FOR FARM IMPLEMENTS, MORE BLOOD BROTHERS UNIVERSAL 
JOINTS ARE USED THAN ALL OTHER MAKES COMBINED 


BLOOD BROTHERS 

MACHINE DIVISION nnn 
AND DRIVE LINE 

ROCKWELL SPRING AND AXLE COMPANY prenetiecie 

ALLEGAN, MICHIGAN 
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... from designs 


to finished panels 


... custom-made 
or stock models 
—for cars, 

trucks, buses 
and engines! 


Stewart-Warner Panel 602-H. A stock panel now used by leading truck manufac- 
turers. Highly flexible—can be fully electric or combination of electric and mechanical. 


Connect to 
transmission 
ee ee 


Typical Hook-up for Panel 602-H. Above panel includes mechanical speedometer, 


electric gauges, complete with sending units. 


At every step of design—from sty]l- 
ing of panel to choosing drive equip- 
ment—Stewart-Warner offers you 
the widest selection . . . plus engi- 
neering teamwork unmatched by 
any other manufacturer! 
Stewart-Warner furnishes the 
most complete line of individual in- 
struments—speedometers, tachome- 
ters, tachourmeters—and gauges of 
all types. Our engineers will help 
you combine these in one of our 


many standard panels... or an 
entire panel can be custom-made to 
your specifications. 

Stewart-Warner —instrument spe- 
cialists for over half a century —can 
supply all your instrument needs 
and drive equipment from one de- 
pendable manufacturing source. 
Save money by consulting Stewart- 
Warner now. . .while your designs 
are still in the early planning stage 
and are subject to modification! 


For further information, write: 


som STEWART-WARNER 


Dept. ZZ-126, Original Equipment Sales 


1840 Diversey Parkway ¢ Chicago 14, Illinois 


WARNER) 
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his Knapheide MAN-TEN STEEL body. 


Mr. James B. Cunningham of La Grange anticipates lo 


ng life from 


Mr. J. H. Wheeler of Canton, Missouri, stands beside his 1954 truck 


with its Knapheide body of USS MAN-TEN HIGH STRENGTH STEEL. 


pam irene me 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


4 


atin 


Truck bodies “show” Missouri farmers 


USS MAN-TEN STEEL construction is best! 


MR. JAMES B. CUNNINGHAM, farmer of La Grange, 
Missouri, has this to say about his Knapheide 
farm truck body. “I have purchased 16 Knap- 
heide beds over 17 years. I find that they are very 
durable, lighter than other steel beds. They won't 
kink after hauling heavy machinery and they 
will last 18 months longer than other steel beds. 
On a Knapheide bed the steel sides stay flat 
when loading a large amount of grain on the 
truck. Knapheide all-steel sides resist warping 
with heavy usage.” 

ANOTHER MISSOURI FARMER, MR. J. H. WHEELER of 
Canton, is very satisfied with his USS Man-TEN 
High Strength Steel Knapheide truck body. 
“This body is all Man-TEN Steel, except the 
floor, and I feel that I can use this truek body 
much longer than one built of carbon steel. An- 
other consideration is the High Strength Steel 
side racks. They are lighter and easier to handle 
than they would be built of heavier gage carbon 
steel. Also, these trucks often have to stay out in 
the weather, and USS MaAn-TEN Steel affords 
good resistance to atmospheric corrosion.” 


The Knapheide Mfg. Co., Quincy, Illinois, has 
long been a builder of farm truck bodies. Re- 
cently they established a new production record. 
In the building of these truck bodies they use a 
great deal of USS Man-TEen High Strength 
Steel. The complete understructure and the sides 
of all truck bodies are made of USS MAn-TEN 
Steel. Only 11 and 14-gage steels are used. If 
carbon steel were employed it would need to be 
at least one gage heavier. The better atmospheric 
corrosion resistance of USS MAN-TEN Steel, its 
ability to withstand greater impact and its higher 
strength, which results in lighter weight bodies 
and allows greater pay loads, are the most impor- 
tant reasons behind the choice of this USS HicH 
STRENGTH STEEL by Knapheide. 


USS Man-TENn High Strength Steel has a 
yield point 114 times that of carbon steel; it has 
2 times the resistance to atmospheric corrosion, 
has 50% greater fatigue strength, and offers 
superior resistance to abrasion and impact. 

For more information on USS Man-TENn 
Steel, contact the nearest Sales Office of United 
States Steel. 


NOW AVAILABLE 


Our 170-page “Design Manual for 
High Strength Steels” contains com- 
prehensive and practical information 
that you will find extremely useful in 
designing your product for greater 
economy and efficiency by the sound 
use of high strength steels. 

For your free copy, write on your 
company letterhead, giving your title 
or department, to United States Steel 
Corporation, Room 2801, 525 William 
Penn Place, Pittsburgh 30, Pa. 


Uss 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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USS MAN-TEN HIGH STRENGTH STEELS 


USS COR-TEN 
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ONE OF A SERIES... 


What makes a 
cylindrical roller 


bearing good? 


WELL-MADE, 
VERSATILE 
OUTER RACES 


Outer races are vital parts of all roller bearings, 
except where housings can provide hardened 
and ground operating surfaces. In housings of 
aluminum, cast iron or un-heat-treated steel, 


outer races assure a dependable roller pathway. 


While the outer race is not normally the 
critical member of the bearing, it can still 
suffer fatigue failure, like all objects subjected 
to stress repetitions. Therefore HYATT outer 
races are manufactured with the same 
scrupulous care that we apply to inner races 
and all other components of HYATT Bearings. 
We supply a wide variety of outer races, 

which makes HYATTS versatile enough to fit 
practically any design requirements. Some of 
these application and operating advantages 
are briefly covered at the right. 


You'll find more details in HYATT General 
Catalog No. 150, or your nearby HYATT 

Sales Engineer will gladly help you choose the 
type best suited to your needs. Remember, 
HYATT is America’s first and foremost maker 
of roller bearings. Hyatt Bearings Division 

of General Motors, Harrison, New Jersey. 


Ga ) 


YATT 


Boye ae 
aEY-ROLL BEARINGS 
FOR MODERA INDUSTRY 
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1. OUTER RACE TYPES 


HYATT Hy-Load outer races are available in a variety of standard con- 
figurations (Figure 1). W, L and Y races have solid flanges, which sustain 
light or intermittent thrust loads. T and Y races with internal snap rings 
have equal radial load-carrying capacity but are not recommended for 
applications under continuous thrust. T, Y, L and W races may all be 
mounted using roller ends against the solid shoulder or internal snap 
ring for purposes of locating the outer race axially. 


2. CIRCUMFERENTIAL LOCATION 


An ample choice of outer race locating methods may be used with HYATT 
Hy-Loads. Circumferential location is often by a press fit. (Generally the 
rotating race should be applied with a press fit and the stationary race 
with a push fit.) When a push fit is used, axial clamping against the race 
ends provides satisfactory circumferential location. Positive circumfer- 
ential location is provided by an outer race dowel. 


3. AZtAL LOCATION 


Axial location of an outer race is usually 
by pressing or pushing the race to a 
housing shoulder. The race may be pre- 
vented from “walking out” of the hous- 
ing bore by the flange or snap ring 
operating against the roller ends. Axial 
clamping against a housing shoulder or 
snap ring provides positive axial location. 
However, if a shoulder is not available 
in the housing, an auxiliary holding 
device such as an external snap ring or an outer race dowel is needed. 
HYATT Hy-Load Bearings can be supplied to original equipment builders 
with outer races having a snap ring groove (Figure 2) or a blind dowel hole 
(Figure 3), at moderate increase in cost. 


4. OPERATIONAL REQUIRENENTS 


Quality controls are rigidly applied to all HYATT outer races to maintain: 
a. Minimum wall variation; b. minimum runout of race ends to bore; c. 
minimum runout of race flange inner faces to bore; d. minimum pathway 
and outer diameter taper; e. minimum outer diameter tolerance. 


S. MAMUFACTURING PROCEDURES 


After careful primary machin- 
ing and heat treating, ends are 
faced off square and parallel by é 
a double end grind. This pro- 
vides a reference surface from 
which all runouts and square- 
ness can be gaged. Outer race 
diameters are generated by the 
centerless grinding method to 
provide an O.D. with as little 
out-of-round as practical. The 
through-feed method is a 
valuable economy (Figure 4). Next, the pathway (or race |.D.) is ground 
centerless, generating a cylinder concentric with the 0.D. cylinder, by 
driving the race on the 0.D. and positioning the grincing wheel relative 
to the drive roll (Figure 5). Finally, flanges are ground using the race 
ends as a reference. The result is a race of as nearly perfect geometry as 
is practical (Figure 6). Critical final inspection completes the procedures. 
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Agricultural V-Belt Development 


Dale L. Waugh 


ODAY’S research and development engineer has at 

his command a large and ever increasing variety of 

materials and methods. It is his job to assemble these 
into a finished product that will perform in such a manner 
as to solve a specific V-belt drive problem. In so doing, he 
breaks the over-all V-belt design problem down into a num- 
ber of components, trying and eliminating until the finished 
sample is produced. 


This is done by setting up norms for laboratory and field 
testing based on experience factors and on customers’ esti- 
mated service requirements. This establishes the develop- 
ment goal. Then follows the individual valuation of the 
compounds, fabrics and cords to be used in the first test 
samples. 


After the individual evaluation of materials is completed, 
certain groups of materials are assembled in experimental 
belts which are tested on V-belt testers to determine the 
properties of the composite assembly. V-belt testers are 
specially designed machines capable of testing one or more 
of a belt's properties. 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1955, on a 
program arranged by the Power and Machinery Division. 


The author—DaLe L. WaAuGH—is director of V-belt research 


and development, The Dayton Rubber Co., Dayton, Ohio. 


The vast anc! ever increasing variety of materials and 
methods available for agricultural V-belt develop- 
ment presents one of the most interesting challenges 
ever faced by research and development engineers 


For example, we have V-belt tests in our laboratories 
for determining tensile strength; for determining a belt's 
tendency to fray under a variety of conditions; for determin- 
ing the squeak or noise-generating characteristics of a belt; 
for determining the conductivity and static generating prop- 
erties; for determining performance at very low tempera- 
tures, and also at very high temperatures. We have tests 
that determine the slip and stretch characteristics of a belt; 
tests for determining the flexibility and life of a belt, both 
under load and without load; tests to determine the fre- 
quency and amplitude of vibrations generated by the belt; 
and tests that we perform on customers’ units in our own 
laboratory. 

Although laboratory tests are important it is felt that it 
is imperative for field tests to be run on all developments be- 
fore they can be considered a solution to the particular prob- 
lem. Field testing introduces factors such as weather, faulty 
maintenance and foreign materials that cannot be incor- 
porated into laboratory tests. Experience has taught that a 


Laboratory V-belt testers are not a complete substitute for field testing, but are designed to determine such characteristics as tensile strength, 
slippage, stretch, flexibility, squeak, tendency to fray, frequency and amplitude of vibration, and other factors important to belt life 
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development which looks satisfactory on a laboratory test 
will often be less successful on a field test. 


In order to be assured of getting reliable test data from 
field tests with respect to any new development, two con- 
siderations are suggested: (a) that the largest possible num- 
ber of tests be put in the field and, (4), that it be an au- 
thorized test conducted through and by the original equip- 
ment manufacturer, rather than have it field tested by a 
farmer. Having our own agricultural service engineers in 
the field has made it possible for us to get progressive test 
results reported promptly to our laboratory. It then be- 
comes necessary for the development engineer to correlate 
field tests with laboratory tests, by recording the percent of 
the norms achieved, in order that he may be able to properly 
evaluate his development. Unless this is done, full benefit 
of field tests cannot be gained and development cannot be 
called complete. 


Some of the materials that go into an agricultural V-belt 
are as follows: 


carbon black sodium acetate 


buna rubber resorcinol 
neoprene rubber formaldehyde 
natural rubber - caustic soda 
whiting santomerse 

zinc oxide latex rubber 
sulphur vinyl pyridine latex 


stearic acid 

rubber processing oil 
rosin 

rosin oil 

vulcanizing agents 
anti-oxidants 
plasticizers 

softeners 

graphite 


cotton 

cotton fibers 
Super cordura 
Dacron 

Nylon 

Nylon blends 
Rayon 

textile spirits 
aromatic solvent 


magnesium oxide 


Each of these materials performs a definite function 
within the compound or belt structure. Any slight variation 
in their percentage in the mix or position in the belt will 
affect the performance of the finished product. Rather than 
discuss these materials individually, they can be collected 
into three groups; namely, compounds, fabrics and cords. 


The so-called ‘compound materials’’ are purchased as 
raw or basic materials. They are formed into the basic stocks 
by development engineers who specialize in compounding. 
Mixing is done on a mill employing two large steel rolls 
turning at different speeds, mixing the rubber with a knead- 
ing action. These compounds are designed exclusively for 
use in V-belts and are not used in any other product manu- 
factured by our company. 


The fabric materials are fabrics woven from raw cotton 
or synthetic yarns by a mill of our choice, from a specifica- 
tion written by our development engineers. The raw yarn is 
purchased from a yarn producer and sent to the textile 
mill for fabrication. When the mill has completed the 
weaving of the yarn into fabric, it is then sent to our plant 
for processing. There it is rubberized according to the job 
it is going to be required to do. Fabric is rubberized by a 
process called calendering. This consists of working thin 
layers of rubber into, or onto, the fabric material. The de- 
velopment engineer is constantly working on the calender- 
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ing specifications in order to improve the rubberized fabric 
he uses in constructing the V-belt he is developing. An 
atomic eye, energized by radioactive Strontium 90, is used 
to improve quality control in producing rubberized and 
calendered fabric. Thickness, weight and uniformity are 
recorded on a graph, giving precise results. 

The strength member, or neutral axis, of an agricultural 
V-belt is made up of the natural or synthetic fibers and 
consists of either a single ply of cord or a number of plies 
of cord. The cord used to make this strength member 
is obtained by much the same processs used to obtain fabric. 
That is, the raw yarn is bought from the manufacturer and 
shipped to a mill of our choice, where, according to the 
specifications written by our development engineers, it is 
twisted into a plied or cabled cord. This twisted cord is 
then sent to our plant where it receives a special treatment 
in that it is normalized, impregnated, dehydrated and set 
according to the specifications established by our develop- 
ment department. This work is done on a special Walter 
Kidde cord processing machine which is used by all major 
V-belt manufacturers. The cord, having been so treated, 
is now ready to be built into a V-belt. 

The making of a modern agricultural V-belt has be- 
come a science in itself, and it is the development engineer's 
responsibility not only to develop better agricultural V-belts, 
but also to improve and work out new processes by which 
these belts are fabricated. The development of processes and 
machines are just as important as the development of the 
product design itself. There is an orderly process that must 
be adhered to in order that the belt being built will meet the 
specifications assigned to it. 

V-belts are built on cylindrical steel drums, ply upon 
ply. The circumference of the drum, of course, fixes the 
length of the finished belt. In the process of construction, 
a layer of specially compounded rubber stock—known as 
the compression section of the V-belt—is first applied to the 
building drum. 

Then, one or more layers of high-tensile cords are spun 
over the compression section. These cords form what we 
call the neutral axis—or strength section—of the V-belt. The 
amount of moisture which comes in contact with these cords, 
especially if they are rayon cords, must be rigidly controlled 
because rayon has a remarkably high affinity for water vapor. 
After that, one or several layers of rubber-impregnated 
fabric are applied over the neutral axis section. This fabric 
layer is known as the tension section of the belt. The pres- 
sure and tension under under which these several plies are 
laid on are carefully controlled so as to preserve the desired 
operating characteristics in the finished V-belt. 

Finally, high-speed circular knives cut the V-belt cores 
from the building drum. The positioning of these knives 
is micrometer-adjusted so that the exact top width and side 
angle of the belt can be determined precisely. After the 
cores have been removed from the building drum they are 
wrapped with a cover stock especially selected according to 
the job. Some cover stocks produce a high rate of belt 
slippage; some have a low rate. Others are especially wear- 
resistant; still others have great resistance to fatigue result- 
ing from repeated flexing. All cover stocks, regardless of 
their operating characteristics, are bias-cut, but the angle of 
the bias is varied to produce different operating properties. 
Further, the covers can be applied under tension, completely 
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relaxed or even crimped to vary the flexing characteristics of 
the finished belt. 

The curing of V-belts is a part of the production process 
that requires accurate control of pressure and temperature. 
Short belts generally are cured in multiple cavity circular 
ring molds of either the solid or collapsible types placed in 
autoclaves. The longer and heavier belts are cured in 
multiple-groove flat press plates. Curing is done by the 
section process using specially designed flat bed hydraulic 
presses. Curing temperatures range up to 307 F. and cur- 
ing pressures as high as 400 psi on the belts. 

A survey of the major implement manufacturers re- 
vealed that 72 percent of the V-belts used were of special 
design in construction or dimension. In the development 
of these special belts, the development engineer must first 
have an accurate understanding of the problem. To know 
the problem exactly and understand it completely sounds as 
though it would be quite simple for an experienced engi- 
neer. But, too frequently, it is really very difficult. The 
V-belt in agricultural service is one of the toughest dynamic 
uses of rubber known. These special V-belts are frequently 
called upon to operate under one or more widely varying 
unfavorable drive conditions, such as misalignment, lack of 
tension adjustment, use as a clutch, absorbing excessive 
shock, sub-diameter pulleys, back-side idler, space limitations 
and under-belting. Frequently it is not possible to build into 
a single V-belt all of the properties required and, conse- 
quently, the resultant belt will have a weakness in one direc- 
tion or another and, in itself, represent a compromise. The 
equipment builders are themselves in an excellent position 
to contribute importantly to the elimination of unsatisfactory 
drive conditions. 

Misalignment is of three general types: (a) where there 
is angularity between the pulley centerlines; (4) where the 
pulley centerlines are parallel but a distance apart; (c) the 
reverse direction or figure eight type of drive. A possible 
solution is to use neutral axis or strength band materials 
such as nylon, dacron or high-twist rayon because they are 
extensible. Where the V-belt is to serve as a clutch, it must 
slip readily when the load is applied or released. This can 
be accomplished through the use of cover stocks having a 
low coefficient of friction and a high wear resistance. 
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Natural or synthetic fibers represent the strength member of an agricultural V-belt. These fibers consist of either a number of plies of cord 
(left), or a single ply (right) 
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Sub-diameter pulleys require extremely flexible belts. 
Even though drive capacities are reduced, satisfactory belt 
life can be achieved by a reduction in belt thickness or 
through the use of cog-type designs. Back-side idlers require 
the belt to bend in both directions. This is severe service. 
The idler must never be smaller than the diameter of the 
smallest pulley of the drive. The solution is to use tension 
type or stretchy compounds in the compression section and 
to lower the neutral axis line. Excessive shock and heavy 
pulsation require neutral axis or strength band constructions 
that offer changeable ratios between stress and strain with- 
out taking a permanent stretch. Some relief under shock 
can come from softer cross-sections that will work up and 
down in the pulley groove or wide angle belts that will not 
wedge so tightly . 

Under-belting, often resulting from space limitations 
or low belt speeds, is a frequent problem on agricultural 
drives. Higher capacity belts are achieved through utilizing 
neutral axis cords of greater strength such as the so-called 
“super” belts or designs offering higher coefficients of fric- 
tion such as cog-belts. Belts that are asked to perform on 
fixed center drives having little or no center adjustment 
must be built of low stretch neutral axis cords. Also, max- 
imum stability of cross-section to keep seating of the belt in 
the groove to a minimum will help. 

There are three types of drives having more than their 
share of these unfavorable conditions: 

The cylinder drive is one requiring a belt of wide 
capabilities. Up to 40-hp loads are transmitted with 
slug loads reaching 60 to 70 hp and go so far as to 
stall out the engine. The belt must have minimum slip 
and stretch characteristics, be highly squash resistant and 
capable of operating over sub-diameter pulleys. Proven 
heavy duty constructions applied to slightly thinner cross 
sections of arched type appear to answer this problem. 

Double-angle belts find their widest use in the agri- 
cultural field. They have presented an interesting devel- 
opment problem inasmuch as here a drive requires the 
belt to flex in both directions, run misaligned and twisted 
and still give high resistance to cover wear. The design 
of the double-angle belt itself was not so much a devel- 
opment problem as was the development of satisfactory 

(Continued on page 820) 


807 


) a ee er ; : at ‘ 
‘ny, ; nt Pe een eeemnerty cs ae 2 i i: ee eg ee : 
: & Mees. - i . . Aa Me eas oS aes ed (rue " ; e ; 
; . 
“a 2 . a — 
fat ie gael i ESM a a 
Bie % hag Ra: re eee). eee eo ae Prey . 
— —— ee 
ROS ee am em Oe ee ee . . 
a Pee \---«<=se—----— | , - —_ ome ee ee ‘ 
eres: 46 ae / $ : 7 ¥ oe " ¥ 1 
Rhee q . - - P o, 4 
Be | \ eS CRADLE ae Ag Z t a “Ora +? | 
ees}. eT Sire re 5 Ce Nhat Soe mar <a . 
- Di | ; \ ORES SS {] a ~ WDE ~ j 
cee 5 ss ' \ f, 
Sees 7 , Y 
‘ Sn \\e \ \ YY ; ~ ARATE ; 
wees EAM 4 ‘ . thin | acre <img elas ie (hn eee 
ohne s i an \y . r<) 7 rangge> Kamagra, P ——~ J ¢ 
ier rae = ‘ ‘ pom J a: ; 
co) ae 4 a & ’ SS ep -— 
: SS SR ER: FER y oe ‘ , | = lee Sea ee ee Saas | CH 
es ae Les: Bie. * Hi 4 Fgh Pe Mit hv Ai wet “if ; ' Rem liee—elneeeatigemntmeedin eal . j 
iit, ee ORO RE. = a SS rs 
a £2 cc i ee sap se f 
Pal Se ae \ ee oe. : Mont tae {] 4 t ai —_— . | 
eee - em ae Wied Z ‘ oe 7 ae awe , a 5 
= = (A — ee ee Pe 
aS ele ae ¥ Bee es Mae eet. % — — a om os 1 
a3 penetra \ a ait Ns ee ee i} = ememaingpmenicrrcutlie a Koge speed . a < ! 
a nF Sars == ——— om me oe - i a ; 
a am Dam mo = a ee eet 9 hea eae . 
Pata? a ii —_as ae ew a oe : ps ap “2 f 
re UR eee ia ES aA 1 Ea Race fess 
: ‘og ra meres nie ne 7 Ey att ahh ae Bs. 
‘ ae eee j Se ap ae # 
Bi ee ni a ; ; F 
ie ae : . P 
y ies 4 - Serer 2 ae io i 
. ae 4 sige 2 
. 
a 
j 
& 
a ee 
* 
tte 
aie PN ai Bal ie oo aires eye ees Bay wee 
a ee ms er Me ee eee ae en eC ues nay 
; ett a ies Sie Alice Sa aa i Cs ae ore ea NO ber ch eee Ne ; : ii BD : 
ws Pee oe ee Ada oy SR a eee Boies ao Pieces : =e 
ie a ge es ee ie pee Lk ee a em ey Si he i ‘ ms , 


The Geometry of Disks and Soil Relationships 


W. F. McCreery and M. L. Nichols 


Member ASAE 


HE disk is a major tillage implement wherever power 

farming is practiced. Its use as a primary plowing tool 

is. increasing and it is considered to be the best imple- 
ment for a wide variety of soil-preparation and fitting jobs. 
There are at present on the market sturdy reliable disk har- 
rows which are in effective and extensive use in agriculture. 
The most probable source of significant advancement or 
improvement is to be expected from the development of a 
better understanding of soil-implement relationships as a 
basis for improved methods of use or construction. There 
are many questions which have been proposed by the imple- 
ment industry for study with the objective of building 
functionally better disk harrows and effecting any economies 
possible by concentrating on certain designs and shapes of 
disks and eliminating others found unnecessary or over- 
lapping in usage. The questions are directed at developing 
a sound scientific basis for design and use, and cover prob- 
lems involving draft, speed, throw, coverage, penetration, 
packing, and scouring as related to size, concavity, weight, 
hitches, gang relationships, and other problems of materials 
and adjustment. 

This paper presents a progress report on basic work 
directed at securing answers to a few of the many questions 
of design listed as most urgently needed in product improve- 
ment. It is confined to an analysis of soil forces on single 
vertical disks, having various radii of curvature and moving 
at different angles in the soil. While it does not answer 
the questions completely, it is offered as a contribution 
toward understanding the factors involved. 


Review of Disk Literature 


Although the disk has for many years been one of the 
more important tillage implements, there is very little in the 
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Fig. 1 (Left) The disk as a spher- 
ical section with parallel horizontal 


Fig. 2 (Right) Lines showing di- 
rection 
series of points on a 22-in disk, 
R= 20.24 in, set at 35deg with 


Fellow ASAE 


This paper reports progress on basic re- 
search work directed at securing answers 
urgently needed to some of the ques- 
tions of disk design preliminary to efforts 
in the direction of product development 


technical literature covering the relationships of various 
designs to soil reactions. One of the first reports dealing 
with the dynamics of the modern harrow was made by 
McKibben (1)* in 1926. By a general analysis of the soil 
forces acting on the offset harrow, he showed how, with 
proper arrangement of gangs, it “was possible to design a 
disk harrow which tills a strip, the center of which is offset 
from the center of the tractor and which at the same time 
operates without side draft upon either the harrow of the 
tractor.” By changes in the hitching, the offset harrow 
could be made to operate on either side of the tractor and 
throw the soil to or from the citrus trees it was being used 
to cultivate. Later Sjogren (2) outlined the evolution of 
the offset harrow and listed the broad requirements for 
design of complete implements. More recently, Kramer (3) 
presented an analysis of the factors involved in the design 
of an offset disk harrow considering function, operating 
forces, controls, adjustments, and elements of mechanical 
construction. Clyde (4) developed field equipment for 
measuring the reactions of implements to soil forces as a 
guide for the design of implements, their use, and hitches. 
Gordon (5) made a study of one-bottom disk plows at the 
Tillage Machinery Laboratory (USDA) using two firmly 
packed soils, a silty clay loam and a loamy sand, at a range 
of moistures considered to be about optimum for tillage. 
Particular attention was paid to draft, vertical and side 


forces, and thrust perpendicular to the plane of the disk. 


*Numbers in parentheses refer to the appended references. 


planes intersecting 


of resultant force at a 


line of travel 


AGRICULTURAL ENGINEERING * DECEMBER * 1956 


Dae Spe eer 
Caaf 


aS ne 
ARNE 6 
Serre Ce Pe 
Cae 
re ¥ 
fe 4 
Be 
C ors 
Poe i 
<[y 
- nN ‘ 
Se } 
& at 
AE F nd 
ee tes 
Bp 
Pee: 
{|e 4 
at} 
“iP 3 
Hes : 
Pe a 
ae 
ies 
bs oe 
to 
re Say s 
iS 
BB # 
bi. 
{ae 
ate 
sae o) 
pees ‘ 
ih iy 
Aa a 
“| oe 7 
Sa 
here 
ae 
- \z — 
ee — 
a — - eB. 
ae sie Ss: _ . a - 
oe Z > yk a a or 
F + < hammer Gel oe 
nice eee a ‘. 
aa >_—. = ey aa AB eee ss 
it, 4 ie a. 4 Ne aA ; 
yi | i nee . : = — 
=. 0 fey 3 oi ‘i. 
ee Re PG atts ee me 
ures a ct Se OF Fax co SS a 2 i 
eae | ALD ee Se 
ee | eres a “EE Pat a, oes : 
Reg a es m= -- = = & - Z Be it a = : : 
eager RE R oe ae ies eat q eg 
ria a ig aon SRS SRR” em 
i ie . eS, ees — 
a — hm Li ae ay ati : 
eye ra) N ree 0 . Sa alesse, 
i oF : > — | ~—_—— . a 
ae : " ‘ Pe, ee eS Oe : : 
Seg | KY Pes = i Ee ia ee a ve 
i ‘ eet = = = gir ‘ ae - : r $ . 
— S3 St 
ve 2 Seeeeemeaen re rg er 
2 seg “Tay ia » ae —a<- ‘ 
Behe tk | TS” . 
i —— Ses | ss Se ON aah, 2 : 
eal og naan -~« . tn . 
ees i ~~ wa ao 6S : 
oa ee | SP” 
7 a: By ts ea a at 
ca <a Y : 
oc | ic al 5 : 
oy — : 
sh! ges 
( 
tee. ae Z ‘ spats ne sien q oe wae ee SSO laa 1 aS are 
SE. Seer ae an i sy ee ee” | re eo ee | SS 
Berens ats PLT as TS Te sietapg ins 5 Spee ee vo ences ae ce ae Pont ae 1 Pasa eee oe ae a _ sia ss = 
ee . . ae . 7 iene = 
ee eae 


arene oy yr Receg ue 


Geometry of the Common Disk 

To understand the relationship of various disk designs 
to soil reactions, it is necessary to consider certain inherent 
features of the disk due to its shape. The common disk 
geometrically is a section of a sphere cut off by a plane P 
(shaded area, Fig.1). The radius of the sphere is the 
radius of curvature R of the disk. The edge of the disk is 
therefore a circle, and the diameter and depth of concavity 
of the disk depend on the distance of the plane P from the 
center O of the sphere and the radius of the sphere. To 
study the reaction of the soil to the disk, we will assume for 
simplification that the direction of the pressure of the soil on 
the disk is in all cases parallel with the line of travel and 
the reaction is the resultant of the pressure force and the 
normal to the disk surface at each point where force is 
applied. (This is, however, an oversimplification since the 
soil moves across the disk and the actual pressure at any 
point is the resultant of the force in the line of travel plus 
the pressure of the soil being forced across the disk surface, 
which includes the negative effects due to friction and 
adhesion.) Fig. 2 shows the angles of reaction between the 
disk surface at various points and the markings of a flexible 
steel rod applying pressure in the line of travel on a disk 
having a radius of curvature of 20.24 in. 

The vertical force at any point on the disk will be deter- 
mined from the vertical component of a line that is the inter- 
section of a plane tangent to the disk at that point and a 
vertical plane through the point parallel with the line of 
travel. The longitudinal (L) and side forces (S) at that 
point will be in a horizontal plane through the point. The 
horizontal planes, fa, 7», %, etc. (Fig. 1), cut the sphere, 
which includes the disk, in perfect circles, the radii of 
which depend on the distance of each respective plane from 
O, the center of the sphere. The tangent of the vertical 
angle of the tangential plane is r./O,.. The S$ force as a 
component of L may be computed from the general formula 
X?+Y?+ Z?=R? for the surface of a sphere with its center 
at the origin O, and the angle ¢ between the line of travel 
and the plane P, which determines the setting of the disk. 
Since R and Z are known, or are easily determined, the 
equation has only two unknowns and can be solved for either 
in terms of the other. The general equation for changes of 
Y (or S) with respect to X (or L) in a plane determined 
by a ined value of Z may be written dy/dx=X/(R?—Z? 

X*)*. The value of ¢ and the diameter of the disk serve 
to determine the limits between which the computation 
is made?. 

Practically the summation of soil forces across the disk 
surface in the longitudinal (L), side (S), and vertical (V ) 
directions can be measured quite accurately with suitable 
testing equipment. Fig. 3 shows the equipment set up for 
this purpose at the Tillage Machinery Laboratory. The total 
forces in the three directions are measured and recorded by 
hydraulic-pressure cells and Bourdon gages. These total 
values do not explain, however, the nature of the soil- 
implement reaction which involves packing, throw, pulver- 
ization, scouring, and wear. All of these effects are definitely 
related to shape, size, and angle of travel of the disk, and to 
physical properties of the soils. 


Nature of Soil Reaction to Disks 
The disk penetrates the soil and breaks it loose by pres- 
sure. In so doing it exerts some cutting and pulverizing 
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Fig. 3 Test equipment at the USDA Tillage Machinery Laboratory 
for measuring and recording the L, S, and V components of force 
on disks 


action and inverts or pushes the soil to one side. Weight 
pushing the disk into the soil is a major element in penetra- 
tion, and its effectiveness is governed by the angle of the 
line of pull, the diameter, concavity, thickness, sharpness, 
and method of sharpening the disk. Frequently penetration 
of the soil is governed by vegetative matter such as straw 
residues on cultivated lands, or brush and weeds on new 
land or pasture, or by rocks and roots on rough lands. While 
such factors are important to design in that they materially 
affect requirements of weight and strength, they will not be 
considered here as part of the soil material proper, since 
they are often of a temporary nature and of such infinite lo- 
cal variation as to render any precise classification impossible. 

Having penetrated the soil, the disk moves forward 
exterting pressure on it. The direction of pressure depends 
on the angle of travel and the radius of curvature of the 
disk. The soil will compress under this forward movement 
until the pressure equals or exceeds the shear value of the 
soil. The soil will then break out, the rupture occurring 
normally in shear planes on about 45 deg with the vertical. 
Fig. 4 is a diagrammatic sketch of the force reactions caus- 
ing compaction and shear, showing the nature of the reac- 


tA mathematical analysis of the total normal pressure on the 
concave and convex sides of the disk has been made, but is omitted 
from this paper as the formulas are complex and are of limited 
interest to readers of AGRICULTURAL ENGINEERING. 


SOu SuRmFacE 


Fig. 4 Diagrammatic sketch of forces (weight, pull, and force on 
soil) on a disk and shear planes in the soil 
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Fig. : Model disk (D=6 in, R=7 in) running 2 in deep in moist 
Lakeland sand, showing primary and secondary shear planes 


tion, and Fig. 5 is a photograph of the shear planes as they 
form before a model disk in Lakeland sand. The first shear 
planes to form are called primary shear planes and are 
caused by a force exerted in the line of travel. These form 
at quite regular intervals, the distance between the planes 
being largely determined by physical condition of the soil. 

The vertical disk, setting at an angle with the line of 
travel and having a spherical surface, also exerts a definite 
pressure to the side. When the disk has no concavity 
(R=infinity), it exerts no upward or vertical component 
but the soil is forced by horizontal pressure to slip upward 
on the shear planes. With the common disk, the concavity 
also introduces a vertical component of force or an upward 
pressure. The movement of the soil across the surface of 
the disk is dependent upon the resultant of pressures exerted 
on the surface and the resistance to compression or move- 
ment by the soil in front of the disk. Angles of the disk and 
concavity produce an acceleration in movement of the soil 
to the side so that the soil develops a secondary set of shear 
planes roughly at right angles to the primary planes. These 
are also shown in Fig. 5. It is evident from these reactions 
that the soil properties of resistance to penetration, compres- 
sion, and shear are of primary importance in the design of 
disks and their use, as they to a great extent determine the 
weight required, the draft, strength of frame, size and kind 
of bearings, curvature of disks, and speeds at which the 
implement can be used. The abrasiveness of the soil deter- 
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Fig.6 Diagram of disk showing pressure area and bearing area at 
two angles, relation of angles of line of travel and tangent line, and 
dimensions used in mathematical analysis 
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mines the kind of material and the heat-treatments required 
to reduce wear, and its stickiness governs the smoothness or 
polish and tangential pressure required for scouring. 


Packing of Soil by Disks 


Disk harrows have been considered by many as tools 
that cause serious compaction. Since, in general they depend 
on weight for penetration, this may be expected, but there 
is little actual data to show the amount of compaction caused 
by them or how it is produced. Evidence of this compaction 
was produced by Randolph and Reed (6), where it was 
shown that the roots of cotton plants did not penetrate 
appreciably below the tillage depth on plots prepared by the 
use of disk implements. If the disk is set so that the angle 
¢ between the line of travel and the plane P (Fig. 6) is 
greater than or equal to 6, which is the angle in a horizontal 
plane at the soil surface between the tangent to the cutting 
edge and the plane P, there will be no bearing area on the 
back of the disk. Table 1 shows the angles where 6=¢ on 
8-in model disks running at different depths. If the angle 
is less than 6, the back or convex side of the disk will exert 
pressure on the soil. This usually is a major compressive 
force. It should be noted from Fig. 6 that, when 6=6, the 
angle between the tangent in a horizontal plane at the edge 
of the disk and plane P is the same as the angle at the center 
of the arc in the same horizontal plane between r; and re, 
so that the critical value of 4 can be determined graphically 
for any depth for any disk of given diameter and radius of 
curvature. 

The bearing on the edge of the disk is materially affected 
by the method of sharpening the disk. If the disk is 
sharpened on the back or convex side, the bearing may be 
increased by an amount depending on the thickness of the 
disk. If the sharpening is on the concave side, the bearing 
depends on the setting of the disk. Sharpening on the face 
side gives the minimum bearing for a disk at any given 
angle, thus giving greater penetration with a given weight. 

In forward motion the bearing on the back or convex 
side of the disk depends on the radius of curvature (R), 
the depth of cut, and the angle of travel. When the line of 
forward travel is parallel with the plane cutting off the disk 
—a common setting for transport about the farm—half of 
the convex side below the surface of the soil is bearing 
on the soil. As the disk is angled for cutting, the bearing 
on the convex side is the zone between the cutting edge and 
the locus of the point where the line of travel is tangent to 
the disk. 

To evaluate the packing of soil by a disk, we must ac- 
nt for all or at least the principal forces involved, which 
are the weight of the disk (including supplemental weights 


TABLE 1. ANGLE 8 IN DEGREES AT VARIOUS DE PTHS 


Depth of Radius of Curvature of Disk (ine hes) 

operation 

(inches) 5 7 9 11 13 

VY, 33 18l/, 12, 10l, 9 

1 41, 25 17 14, 12 
ll, 46 281, 20 17 144, 
2 49 31 22 181/y 15 
24, 51 33 23 20 164 
3 52 34 24 20144 17 
sY/, 53 34Y, 24, 21 1714 
4 53, 35 25 2144 18 


Angle @ between the plane P and the horizontal tangent to the disk 
edge at the soil surface for 8-in disks having various radii of curvature at 
given depths of operation. Angles are shown to the nearest \% deg. 
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Fig. 7 (Rzght) Travel per revolution versus 
angle of travel, with disk sharpened on 
front to reduce bearing area 
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if such are added) and the pull of the tractor. Correcting 
experimental values for friction and adhesion of soil to 
the implement, the resultant of the weight and pull equals 
the soil reaction. Such information is needed not only to 
enable the designer or operator to appraise the packing 
effects but to evaluate the effectiveness of different designs in 
terms of the degree of achievement of the objectives of 
disking. The total packing force of the disk in forward 
motion, including the pressure on the convex side as pointed 
out above, then apparently is the vector sum of the pull 
and the weight and can be calculated in terms of L, S, and V. 
This simple calculation is far from giving the complete pic- 
ture of the soil-disk reaction causing compaction, since the 
soil reacts with a series of pressure build-ups and the par- 
tial collapse of these pressures when the soil breaks along 
shear planes. The pressures on the soil are vectored or 
arched out through a considerable volume of soil and any 
or all of the weight may be carried on the back or convex 
side of the disk. Fig. 6 shows the pressure area on the face 
and the bearing area on the back of a disk set at angles of 
30 and 10 deg with the line of travel. Table 2 shows these 
areas for four common 24-in disks having various curvatures 
when set at different angles. 


Penetration of Disks 

Packing of soil by disks and penetration are governed by 
the same group of factors. Since their relationship with 
packing has been discussed quite fully, it is only necessary 
to point out briefly their effect on penetration. Weight is 
the most important factor in penetration. Since the bearing 


TABLE 2. BEARING AREA ON CONVEX SIDE AND PRES- 

SURE AREA ON CONCAVE SIDE OF 24-IN DIAMETER DISKS 

HAVING VARIOUS RADII OF CURVATURE WHEN OPERAT- 
ING 6-IN DEEP AT ANGLES SHOWN 


Pressure 


(Area, in?), 
Angle @ Bearing are? (in?) Convex side con- 
(deg) R=21.07in R=25.50in R=—28.74in R=37.00in cave side 
0 10.00 7.80 6.76 3.42 0) 
5 6.44 4.32 3.52 1.96 8.80 
10 3.60 1.64 1.12 0.20 15.40 
15 2.16 0.80 0.48 0.16 20.68 
20 0.80 0.12 30.24 
40 43.76 
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on the convex side of the disk has been found to be an 
important factor in compaction, it follows that, when 
the angle of travel (@) is less than the tangential angle (®) 
at the ground surface, there is a definite bearing on the back 
of the disk resisting penetration. As pointed out in relation 
to packing, the bearing area and consequently penetration 
may be materially affected by the method of sharpening and 
the thickness of the disk. As the setting of the disk is 
changed so that ¢ becomes greater than @, the curvature of 
the disk causes the soil to move upward along its path across 
the disk surface producing the “suction” effect of an inclined 
plane. This penetrating action can be increased by inclina 
tion of the disk, but, with the attendant compaction by the 
back of the disk at small values of 4, this would not seem to 
be advisable. The more common method of increasing pene- 
tration is by cutting notches in the disk to reduce the area 
of bearing at the circumference, thus increasing the pene 
tration efficiency of the weight. 


The Rotation of Disks and Stability 


The disk differs from other tillage implements in that it 
in part substitutes rotation on a lubricated bearing for the 
friction of soil slipping across its surface. Its behavior varies 
from that of a circular ‘‘scrape”’ or chisel-like cutter to that 
of a wheel, depending largely on soil conditions and setting 
The features of design which have been discussed under 
compaction and penetration are, of course, the same ones 
that affect rotation and stability, but when studied in this 
connection throw additional light on disk behavior. 

In order to arrive at an understanding of the effects of 
the design and operation variables on rotation of the disk 
and its stability, two sets of model disks were made from 
aluminum plate. The first set was 8 in in diameter and con 
sisted of six disks—one flat and five others having radii of 
curvature of 5, 7, 9, 11, and 13 in, respectively. These were 
sharpened on the back or convex side. They were run at a 
slow uniform speed (3 fpm) in moist (Lakeland) sand at 
bulk densities varying from 1.35 g/cc to 1.70 g/cc, and at 
different values of angle ¢, from 5 to 45 deg. The number 
of shear planes were noted, and width of cut, throw, and 
travel per revolution of the disk were measured. The shear 
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planes were of quite constant dimensions for all values of 
radius of curvature studied, and it was concluded that the 
number and spacing of the planes depended almost wholly 
on the physical properties of the soil. 

When the angle 6 of the plane of the disk edge with 
the line of travel is equal to or greater than angle @ (the 
angle between P and the tangent at the soil surface, Fig. 6), 
all of force of resistance of the soil is exerted on the con- 
cave face of the disk, and the relationship of rotation of the 
disk to forward travel is shown in Fig. 7. The ratio of 
forward movement to rotation was found to be a function of 
the angle ¢ and that one revolution or circumference (C) 
would have the relation to forward travel (T) indicated by 
the equation T=C/cos g. This was found to be true within 
the limits of experimental error for all cases where all factors 
other than values of 6 were held as constant as possible. 
This condition does not hold when there is pressure on the 
back or convex side. In all cases pressure on the convex side 
produced results such as shown in Fig. 8, where the addi- 
tional friction caused by this pressure on the back slowed 
down the rotation of the disk, giving greater travel per rev- 
olution. This effect occurs in all cases where ¢ is less than 9. 
When ¢ is greater than 6, it was found that T=C/cos ¢ 
was within 10 percent of the travel obtained experimentally. 


90 ——_—_—— TRAVEL PER REVOLUTION 
oe vs. BULK DENSITY 


DISK — 8B" DIA; 9” RADIUS 
lo = 23° 

SOIL- LAKELAND SAND 

MOISTURE - 60 % 


(IN) 


PER REVOLUTION 


TRAVEL 


BULK DENSITY - G/CC 


Fig.9 Travel per revolution versus bulk density of soil. The rela- 
tionship follows the equation: Log T= K X (bulk density). Values 
of K may vary for different soils 
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Where ¢ is less than @ and when there is appreciable bearing 
on the back of the disk, it behaves like a wheel. McKibben 
(7) explains this behavior in his studies of the rotation of 
a wheel over a non-elastic friable surface. He found ex- 
perimentally, and explained mathematically, that “the non- 
elasticity of such a medium particularly under tensile stresses 
caused the compression of the material ahead of the wheel 
to be cumulative on a shortened surface. The distance 
traveled under these conditions during one revolution is 
greater than the length of the rim circumference.” 

Fig. 9 shows the effect of bulk density on travel. This 
relationship was obtained by measuring the travel per revolu- 
tion of an 8-in disk having a 9-in radius of curvature. In 
general, firm dense soil reduces the rotation of the disk—/.e., 
there is greater slippage when running at an angle, but much 
more work is needed to fully explain the relationship of 
various densities to disk behavior. 


Summary 

Disk tools are major tillage implements, with their use 
in primary plowing increasing. The most significant im- 
provements will probably come from a better understanding 
of soil-implement relationships. Many questions have been 
proposed for study, with the goal in mind of reaching a 
sound scientific basis for design and use. Much work has 
been done, but the published results show few attempts in 
evaluating the effects of disking on soil physical properties. 

The common disk is a section of a hollow sphere, with 
the physical dimensions of the disk and the soil physical 
conditions affecting the action of the disk and forces in- 
volved. Mathematical equations for the total normal pres- 
sure on the inner and outer faces of the disk have been de- 
veloped. Forces in the L, S, and V directions can be meas- 
ured with suitable equipment, such as that at the USDA 
Tillage Machinery Laboratory. 

The disk penetrates and breaks the soil by pressure, with 
some cutting, pulverizing, inversion, and lateral movement 
of the soil. Weight is a major factor in penetration, and its 
effectiveness is governed by the setting and physical charac- 
teristics of the disk. Vegetative residue, rocks, and stumps 
are frequent factors of local importance in penetration. 

(Continued on page 820) 
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A Runoff Sampler for Large Watersheds 


Part II. Design of Field Installation 


Kenneth K. Barnes and H. P. Johnson 


Member ASAE 


TECHNIQUE of runoff sampling employing a sharp- 

edged slot extending downstream from the crest of 

a notch spillway was described in Part I of this 

paper (1),* which also presented the hydraulic character- 

istics of such a sampler. In this second part of the paper the 

knowledge of these characteristics is used as a basis for the 

design of a sampler for field use. Reference should be made 
to Part I for the notation used herein. 


Selection of the Sampler Cross Section 

Model 10, described in Part I of this paper, caused the 
least distortion of the flow and gave the smallest sample. 
Unfortunately model 10 was extremely difficult to fabricate 
and had a very thin section near the slot which was highly 
susceptible to mechanical damage. Model 11 gave a fairly 
small distortion to the nappe and in addition was relatively 
easy to fabricate and had a strong section near the slot. For 
these reasons model 11 was selected to serve as a model for 
the prototype sampler. 


Development of the Constant Aliquot Sampler | 

One of the essential requirements set for the sampler 
was a constant ratio of sample taken to total flow, over 
varying rates of flow. The laboratory studies showed that 
a slot of uniform width did not meet this requirement. How- 
ever, the results did indicate that the width of the slot might 
be varied along the length of the sampler in such a manner 
as to compensate for the increase in S (ratio of discharge 
through the notch spillway to discharge from the sampler) 
with increasing values of d./b, (ratio of critical depth of 
flow through the notch spillway to width of the sampling 
slot). 


Paper prepared expressly for AGRICULTURAL ENGINEERING, and 
contributed as Journal Paper No. J-2967 of the Iowa Agricultural 
Experiment Station, Project No. 1064. 
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*Numbers in parentheses refer to the appended references. 


Fig. 1 Dimensionless plot of the nappe from a level-floored flume 
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Based on laboratory tests of the hydraulic charac- 

teristics of a slotted conduit, intersecting the nappe 

of the flow through a drop-spillway structure, the 

authors discuss in this paper how results of these 

tests were used to design a runoff sampler for 
large watersheds 


Analysis. Fred W. Blaisdell (2), of the U.S. Soil Con- 
servation Service, supplied information on the shape of a 
free nappe resulting from flow conditions similar to those 
used in the experiments presented in Part I. This informa- 
tion agreed closely with results obtained by the authors and 
is presented in modified form in Fig. 1. From a logarithmic 
plot of the centerline of the nappe it was determined that 
the center line could be closely approximated by 

y=0.467% J _0345¢.. 2. =. «=~. «OY 
: (d.° =? : 
A value of 8 (angle between the sampling slot and horizon- 
tal) of 10 deg was selected, and it was assumed that the 
upper end of the sampler would be placed 0.08 ft below the 
lip of the outlet. The location of the top edge of the 
sampler was thus described by 


y=0.08+-x(tan 10°) 
0.08+ 0.1763 x .. .(see Fig. 1 for notation) . [2] 
Subtracting equation [2] from equation {1} and rearranging 
terms gives 
0=0.467 x1-4?5—0.345 d.1-475—0.1763 xd.°-4?>— 
| tee a reo 
the implicit relationship between d, and the intersection of 
the center line of the nappe with the top edge of the sampler. 
A plot of x versus d. from equation [3] indicated that 
eaten Ae Sh) ae © Y 
was a satisfactory approximation of equation [3} in the 
range of 0<d. <3. 
The results of all tests on model 11 were then examined. 


The hypothetical value of S=1, when b,,/5,=1, was added 
to the data, and the values for 5,/b,=255 were ignored. 


Predicted $=100 


Fig.2 Results of sampling tests of a diverging slot set to take 
1/100 of the flow from a one-foot flume 
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MATERIAL: 
3/16" HR. PLATE 


TOP VIEW 


Fig. 3 Details of slot sampler 

This omission of 5,/5,=255 is justified on the basis that it 
is the only point for a=60deg which deviates greatly 
from a linear relationship between S$ and b,/b, (Part I, Fig. 
12). These modified values for model 11 resulted in the 
relationship 


§$=0.33+0.491 bn/b,+0.46 d./b, [5] 


Equations {4} and [5} where then solved simultaneously 
for 4, as a function of x and § to give, when 4, is unity, 


b, = (0.420x+ 0.436) /(S—0.33) {6} 
With this equation it was possible to determine 6, as a 
function of x for any desired value of S from a unit bp. 


Laboratory Test. Model 11 was adjusted to give a vary- 
ing value of 4, in accordance with equation [6}. For this 
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test S was taken to be 100. The model was then tested at 
8=10 deg through the range of channel flow available. The 
results of this test are presented in Fig. 2. The observed 
value of S$ ranged from 97 to 105, whereas the predicted 
value was 100. 

Discussion. The laboratory results obtained with the 
constant aliquot sampler appeared to justify the design and 
installation of a prototype sampler. The value of S=100 
was felt to be well suited to field design, as it represented 
the largest § which could be obtained without having 4, so 
small as to be impossible to gage accurately with the com- 
mon feeler gages. The value of 10 deg was chosen for the 
angle of declination because it suited the field conditions 
for which a prototype was first to be tried. 


Design of the Prototype Sampler 

The first field installation of the single-slot sampler was 
designed for the drop spillway at station 23+-00 of the main 
gully of the Theobold subwatershed, Woodbury County, 
Iowa. The drop spillway is a reinforced concrete notch 30 ft 
wide and 4.5 ft deep. The fall through the structure is 7 ft, 
and the apron protection is of the Morris and Johnson type. 
A water-stage recorder has been installed at this structure 
as part of the Iowa Agricultural Experiment Station re- 
search program in the Little Sioux River basin. The drainage 
area above station 23+-00 of the main gully includes 762 
acres. Peak runoff rates from this area are controlled by 
three detention reservoirs. 


Functional Requirements. Basic functional requirements 
of the sampler in this installation were: 


¢ To collect and store in a container of reasonable size 
a continuous sample of the flow through the structure 


¢ To collect and store this sample in such a way as to 
keep it free of contamination by back water or splash. 


Actual runoff measurements from a very intense storm 
on this watershed were reported by H. P. Guy (3). A storm 
of June 15, 1950, on the Theobold subwatershed, which in- 
cluded an 80-year, 15-min rainfall at one station, gave a 70.7 
percent runoff for the 309-acre area in which this station 
was located. Total runoff from the area above station 
23+00 resulting from this storm was 1.13 in, representing 
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Fig.4 Assembly drawing of slot 
sampler installation 
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a 62.2 percent runoff. Yarnell (6) gave the 24-hr 100-yr 
rainfall for western Jowa as 6 in. It was felt that a 50 per- 
cent runoff from such a storm would be high because of the 
relatively low intensity at which much of the precipitation 
would fall. Accordingly it was decided that storage for a 
sample from 3 in of runoff would be adequate, assuming 
that personnel could be present at least once every 24 hr 
during periods of high runoff. 


Slot Sampler. The slot sampler for field installation was 
designed to take 1/100 of the flow through a one-foot width 
of the notch or, neglecting end contractions, 1/3000 of the 
flow through the 30-ft notch. Design discharge per unit 
width of the drop spillway is 26 cfs with a critical depth of 
2.78 ft. Maximum critical depth in the laboratory tests 
was 0.635 ft. Design of the sampler without extrapolation 
from laboratory tests would have necessitated use of a scale 
factor of 2.78/0.635=4.4. This would have meant a field 
design to take 1/100 from a 4.4-ft width of the notch. Since 
it was desired to keep the sample size to a minimum, it was 
decided to design for 1/100 from a one-foot width. This 
necessitated extrapolation from the laboratory tests. 

The slot sampler for the field installation was designed as 
shown in Fig. 3. The slot width was determined in accord- 
ance with the equation [6] with $5=100. Cross bolts were 
provided for fine adjustment of the slot width. 


Pomerene Wheel. The slot sampler designed to take 
1/3000 of a 3-in runoff from the watershed under consid- 
eration would yield a sample of 2760 cu ft. This volume 
required further reduction by a factor of 100 to be of reason- 
able size to save. 

Various sampling devices mentioned in Part I were con- 
sidered for application to reduction of the sample taken by 
the slot sampler. Of these devices the Pomerene wheel 
seemed best adapted for this purpose. Parsons (5) de- 
scribed a one-foot wheel calibrated for use with a 6-in 
H-type flume which appeared to be particularly well suited 
to this application. This wheel and flume were adapted 
for use with the slot sampler as shown in the assembly in 
Fig. 4. A hood was provided over the wheel and flume, and 
the flume was fitted to the slot sampler through a transition 
plate. 


Collecting Tank. The tank provided for holding the 
sample delivered by the wheel is 6 ft long and 21% ft wide. 
A streamlined shape was provided to minimize disturbance 
of flow through the structure. The capacity of the tank is 
approximately 27 cuft. The cover is bolted on and is 
sealed with caulking compound to prevent contamination of 
the sample by the channel flow. 

Since full capacity of the tank is needed only for extreme 
storms, a garbage pail was placed inside the tank to catch 
the sample from small runoffs. A covered manhole in the 
lid of the large tank permits removal of the garbage can 
without removing the entire tank cover. 

Support Wall. Vertical placement of the sampler was 
planned after reference to flow patterns through similar 
structures presented by Morris and Johnson (4). These pat- 
terns were verified by tests conducted by the authors in the 
local laboratory. The support wall was designed to hold the 
slot sampler and the sampling wheel above any splash from 
the stilling pool. The uppermost limit of the nappe and of 
any splash from the stilling basin has been superimposed on 
the assembly drawing of Fig. 4. The support wall was de- 
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Fig. 5 Slot sampler installation at station 23+00 Theobold sub- 
watershed area near Anthon, Iowa 


signed to prevent any trash from lodging behind the sample 
collecting tank. The entire assembly was designed to be 
fastened to the notch spillway structure with lead expan- 
sion anchors. 


Field Observations 


The sampler assembly was installed in the field as shown 
in Fig. 5. The first runoff periods after field installation of 
the sampler revealed some trash-clogging problems which 
had not been evaluated in the laboratory. Certain weed seeds 
in the runoff were of such diameter as to become lodged in 
the sampling slot and thus distort the sampling characteris- 
tics. After this difficulty was observed the slot width was 
doubled recognizing that this might result in overtaxing the 
capacity of the storage facilities in heavy runoff periods 
Since this modification was made trash has not been a serious 
problem. Velocities entering the H flume were found to be 
excessive. This was corrected by addition of a series of 
baffles. Placement of baffles was determined by trial and 
error in the laboratory. The baffle placement is shown in 
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Fig.6 Placement of baffles at discharge end of slot sampler 


Fig. 6. The addition of these baffles gave satisfactory en 

trance conditions for the H flume at all stages of flow. 
Table 1 includes the results from storms occurring in 

1953 and 1954 which caused appreciable runoff. Sampling 


TABLE 1. 
a? wae) Vol. or 
sample per Max. 
Vol. runoff, Vol. of sample, 100,000 depth over 
Date ft® ft ft® of runoff spillway, ft 
7 June '53 283,700 1.44 0.51 0.56 
30 May ‘54 83,900 0.51 0.61 0.30 
2 June ‘54 494,500 3.12 0.63 0.58 
20 June ‘54 3,020,000 26.38 0.87 2.29 


2 Oct. '54 427,000 4.50* 1.00 
*Leakage may have oc curred around drain cap since previous cleaning 
of the tank. 
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(Continued on page 824) 
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Wear Tests of Plowshare Materials 


Nuri Mohsenin, H. L. Womochel, D. J. Harvey and W. M. Carleton 


Assoc. Member ASAE 


EAR of tillage tools, especially plowshares, has 

been one of the farmer's foremost problems from 

the time when he used a crooked stick plated with 
iron to present modern plows equipped with “razor-blade’”’ 
plowshares. Gallwitz (2)* calculated that every year over 
5,000 tons of steel and iron are lost in German agricultural 
soils due to wear of plowshares. In the United States it has 
been estimated that the cost of plowshare maintenance con- 
stitutes 10 to 20 percent of the plowing cost. In Michigan 
alone, because of the abrasive nature of the soil, about one- 
half million plowshares are used annually. Thus the prob- 
lem of plowshare wear is obviously an important one. 

The available information on the wear of metals in soils 
is quite meager. Among the most outstanding contributions 
in this field are the works of Gallwitz (2) in Germany, Tet- 
sutaro Mitsuhasi et al (6) in Japan, Zink, Sellers and Rob- 
erts (7) and Reed and Gordon (5) in the United States. 
The work at Michigan State University started in 1950 

when a project was set up to investigate the role of alloying 
elements, especially carbon, as a factor in wear resistance, 
and to test the suitability of nodular iron as a material for 
plowshares. 


Large Scale Field Tests 


Approximately two hundred 14-in plowshares were cast 
in the University foundry. These were of various carbon 
contents and with various inoculants for controlling chill 
at the cutting edges. The problem of maintaining the same 
depth of chill in all comparative shares was a serious prob- 
lem. Shares could not be classified as to whether their wear 
resistance was due to chilled depth variation or to composi- 
tion unless the depth and quantity of chill on all the shares 
in any test was the same. 

To select shares with the same chill pattern but from 
different heats and composition, three of the ten plowshares 
poured with each heat were sectioned according to the pat- 
Paper prepared expressly for AGRICULTURAL ENGINEERING, and 
based on a doctoral thesis by the senior author. A progress report 
on this work was presented at the annual meeting of the American 
Society of Agricultural Engineers at Urbana, Ill., June, 1955, on a 
program arranged by the Power and Machinery Division. Author- 
ized for publication as Journal Article 1937 of the Michigan 
Agricultural Experiment Station. 
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The fact that the annual consumption of plow- 
shares is in the millions, and that plowshare 
maintenance constitutes 10 to 20 percent of 
plowing cost, prompted the setting up of a re- 
search project to investigate the role of alloying 
elements — especially carbon — as a factor in 
wear resistance, and to determine the suitabil- 
ity of nodular iron, in comparison with ordinary 
chilled iron, as a material for plowshares 


tern shown in Fig. 1. When three chill patterns of three 
heats could be matched closely, the shares poured adjacent 
to these broken shares were selected for comparative wear 
tests. Out of the 200 shares cast only five sets (three shares 
to each set) could be selected for mounting on a three- 
bottom plow. Table 1 shows the results of the five tests 
conducted on these experimental shares. These data show, 


TABLE 1. RESULTS OF LARGE-SCALE FIELD TESTS OF 
CAST IRON PLOWSHARES 
Loss 
Test Whole 
Period Share plowshare Cutting edges 

hrs. No. Carbon (grams) (sq. cm.) 
P20-6 E° 312 24.2 

vo P1i6-4 HCt+ 353 18.4 
P20-7 LC 289 21.6 
P16-6 HC 258 11.6 

5 P19-9 <, 222 14.2 
P15-3 HC 11.6 

2.5 P-16-3 HC 187 5.8 
P19-3 ix 172 17.4 
P3 D10 HC 311 15.5 

6 Pl i 304 18.3 
P4 B4 Oa 223 15.1 
P2 D10 HC 560 22.6 

6 P4 A2 He 377 25:2 
P3 Al HC 363 18.7 


*Low-carbon iron with 2.85 to 2.95 percent carbon. 
*+High-carbon iron with 3.5 to 3.7 percent carbon. 


Method of sectioning the points of cast-iron plowshares 
for comparison of chill patterns 


Fig. 1 


peas epee 
a 


Fig. 2 (Left) Section A-A of Fig. 1 showing the chill pattern. Brinell hardness from left to right: 
Gray iron, 255; mottled iron, 320; white iron, 450 ¢ Fig. 3 (Right) Miniature plowpoints. From 
left to right: Pattern, as cast, ready for field test, and after field and laboratory tests 


AGRICULTURAL ENGINEERING * DECEMBER * 1956 


= . EoEEEEEEEEEEEOEOEOCOCOCOCECOCEOEOCECECOCOEOE~XOoJ7uoEO sii sd 2pm MRR cc baie» ssc errant 4s eo starrer 
— NN E tai eid coke oneal a; 
aA * a ° 
sare : 
os F 
a 
ee ‘ 
aan 
a 
a 
a 
ae 
eee 
et ie 
a i 
of: 
ay * 
hae ’ 
pa 
rn 
on 
Be 
\ abs 
ic 
Se 
er 
ig 
Re e 
eS. i 
a 1 
. ae 
oo 6 
Cab: ee 
ta { n 
sc f 
Oh te) z 
a ey 
_) . 
nat : 
nat 2 
9 ; 
‘hen 
ag ; 
ae, 
ba 
A 5 
yu 
ae. Ne 
Cae ‘ 
be oe : 
pe * 
Patty z 
se St ‘ 
a Fe 
mee 
ites ics: ae 
er z! ¥ ys 
+ Kee ie 
:e —————— oe 
i. 
| ae @ 
es aN : 
5. a 2 
veces | 
ra iia 
Ss é 
aisget \ 
Be: 9 , 
ee ‘ 
ot ei 4 4 
4 Sane 2 
ree a 2d 2 
ea 
pie 
rey) 
eee * 7 : 
Beis ia 3 
tee 
et % 
tes , Pn j e 
Siege _ ; > i tte 
aa r = 3 ? o 
1 Ran ‘ } te ae 
Rep: | - bi gd H coe * 4 
A — FF ~orP b i 
Boies &* ; | ‘ “ 
ae Ve’ iy - . : 
ee f 
sri 
: { 
x 7 
' sag 
Pit J 
ees | 
SE 
54] 
aie ! 
a 4 
=f = eee ; 
Ad Deas Bf 
eee ye et 
ah q 
es Aaat 4 
hes: 
Day we, Ube i 
2 da i 
: ’ — 3 = ‘ ere CUM a sr aie 2! aR i 0 cin eI ROUGE oe ia NE NS 
say Bia pauls i eae . : See fe ene: eae ae et peers ee ee 1 SS as ' 
ear an eee Ee LEN eet See ee Sec ee { |, ae aes eee ete ha Ta . oe 2 ee. . Pa saeliniaiaihl SE Vic bara Aa eS i a = 
sees ic masta a f 
; 


when only the loss of white iron at 
the cutting edge is considered, in 
most cases the high-carbon iron 
proved to be superior or at least 
equal in wear resistance to the low- 
carbon iron. Additional discussion 
of the significance of this statement 
is given under the subheading ‘‘Cor- 
relation Between Laboratory and 


Field Data.”’ 
Accelerated Wear Tests 


Realizing the limitations of 
weather, time, and soil variability 
involved in evaluating wear of till- 
age tools in the field, it was decided 
that a laboratory wear test method 
was needed which would give a 
satisfactory correlation between the 
results of the field tests and the 
laboratory tests. 

To establich such a correlation it 
was felt necessary to devise a wear 
test in an intermediate stage between the laboratory condi- 
tions and the actual plowing conditions. This intermediate 
stage, which will be referred to as the small-scale field test, 
was designed in such a way that a large number of specimens 
could be subjected to the same tilling conditions in a com- 
paratively short time. 


Test Materials 


Experimental samples were made from 11 types of irons 
to include ordinary cast iron and nodular iron of high carbon 
or low carbon and alloyed or unalloyed compositions. The 
specimens were made both in chilled and unchilled condi- 
tions. The principal alloying elements were chromium, 
nickel, and molybdenum. The chemical analyses of the 
irons are shown in Table 2. 


Test Samples 

Fig. 3 shows the experimental plowpoints before and 
after field and laboratory tests. These specimens were 27 in 
long, 1 in wide, and ¥% in thick. The specimens had to be 
thick enough to stand the impact encountered in the field 
and yet thin enough to permit a complete and uniform chill 
throughout the sample. The weight of the specimens (about 
180 grams each) permitted the use of an analytical balance 
for weight loss determinations. 


TABLE 2. SUMMARY OF THE CHEMICAL ANALYSES OF 
THE IRONS USED IN THE CASTING OF THE MINIATURE 
PLOW POINTS 


Element Low carbon High carbon Nodular iron 
Cc 2.9 3.6-3.7 3.6-3.7 
Si 1.7-1.9 1.3-1.6 2.7-2.9 
Mn 0.80 0.77 0.40-0.50 
P 0.11 0.12 0.015-0.035 
S 0.07 0.07 0.01-0.02 
Ni 0.96 0.99 0.10-1.00 
Cr 0.36 0.38 0.10 
Mo 0.24 0.26 0.05 
Mg 0.05-0.06 
Cu 0.13-0.16 
Note: The amounts of alloying elements used were relatively small 


so that the cost wii! not be prohibitive. In addition, these amounts can 
be added at the cupola spout without necessitating a departure from the 
ordinary melting equipment and foundry practice. 
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Fig. 4 (Left) General view of the wear-test machine. Inset shows the specimen held in place, 
the plastic window and the rubber belt on the rotating wheel e Fig. 5 (Right) The cultivator 
adapted for smal!-scale field tests 


To verify a uniform microstructure in the cross section 
of each experimental plowpoint, a representative sample of 
each group of irons was sectioned, polished and etched for 
microscopic examinations. The microstructure of all the 
specimens consisted of a pearlitic matrix with carbon in the 
form of massive cementite in the chilled irons, type A and 
type B flake graphite in the unchilled irons, and nodules in 
the unchilled nodular irons. 


Laboratory Wear-Test Machine 

The laboratory wear-test machine used in this work was 
similar to the Brinell wear-test machine (4). The principles 
involved in this method of abrasive wear test have been de- 
scribed schematically in references (4) and (5). 

Upon using the abrading steel disk recommended by 
Brinell it was noted that the wear appearance was much 
different from that which occurred on that same material in 
an actual field test. Authorities on wear agree (3) that the 
appearance of the specimen at successive stages of wear in 
the test ought to be indistinguishable from that of the same 
material at the same stage in service. In order that the wear 
appearance in the laboratory be made to more nearly re- 
semble that in the field, a rubber belt was added around the 
periphery of the steel disk. The belt resulted in a cushion 
action to the sand particles striking the surface of the test 
specimen. This cushion action, which was probably similar 
to the action of soil on the surface of tillage tools, aided in 
producing a wear appearance of considerable improvement 
over that of the steel disk used without the rubber belt. 

Another advantage of the rubber belt was the lack of 
high pressure on the individual abrasive particles, since the 
resiliency of the rubber permitted the particles to become 
imbedded in the face of the belt. In contrast, when a steel 
disk was used with sand, the latter was pulverized as it was 
carried between the specimen and the steel disk. 

Fig. 4 shows the general view of the wear-test machine 
used in this study. The spindle of a milling machine was 
used to drive a steel disk 4% in thick and 4 in in diameter. 
The previously mentioned soft-rubber belt was changed after 
each twenty tests. Dry sand, flowing down the hopper, was 
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carried between the rubber face of the rotating wheel and 
the test sample. The sample was held against the wheel by a 
load hanging from the milling-machine table. The sand and 
dust were carried away by a suction fan. The test sample 
could be moved to and from the abrading wheel by means 
of a carriage mounted on four ball bearings and sliding in 
and out in the slots of the milling-machine table. A plastic 
window provided a means for watching the flow of sand 
(Fig. 4 inset). 

In this way, a uniform flow of sand was assured by 
manipulating a control gate under the hopper. 

The loss of weight was determined by weighing the 
specimen before and after the test on an analytical balance 
which read to one-tenth milligram. Four replicate tests were 
made on each specimen and the average of the four tests was 
reported as the weight loss under the laboratory conditions. 

A number of exploratory tests were made to determine 
the effect of several variables which might affect the per- 
formance and reproducibility of the machine. The sand- 
particle size was found to be the most critical factor affecting 
reproducibility. A combination of a wheel speed of 275 rpm 
(peripheral speed about 32 mph), a weight of 20 Ib, a time 
period of 11 min, and dry mortar sand (28 to 100 mesh) 
was found to give results which deviated not more than 5 
percent from the mean of four tests on each sample. 


Small Scale Field Tests 


A 12-point cultivator was adapted for the small-scale 
field tests (Fig. 5). To check the reproducibility of weight 
losses in the field, a series of tests was conducted with 
twelve similar samples which were rotated periodically dur- 
ing the test. The use of this apparently controlled method of 
wear test resulted in variations of weight losses exceeding 
200 percent. 

Obviously no reliable comparative wear data could be 
obtained with such large variations in wear for similar ma- 
terials. Variables in the test conditions are characteristic of 
agricultural soils and are beyond the operator. The only 
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Fig.6 Final arrangement on the chilled iron plow points in the 
6x6 Latin squares. The lower part of the diagram shows the posi- 
tions of the plow points on the cultivator for test No. 1 
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TABLE 3. RESULTS OF SMALL-SCALE FIELD TESTS AND 
CORRESPONDING LABORATORY TESTS ON THE SAME 
SAMPLES 


Mean weight loss 


Description of the iron Field (mg/cm?) Lab. (mg) 
Field test series No. 2 

Chilled high-carbon unalloyed 10.62 5.39 

Chilled high-carbon alloyed 10.70 6.16 

Chilled high-carbon nodular unalloyed 13.23 6.24 

Chilled low-carbon unalloyed 13.50 7.30 

Chilled high-carbon nodular alloyed 14.05 8.37 

Chilled low-carbon alloyed 15.40 8.53 
r*=0.89 

Field test series No. 3 

Unchilled high-carbon nodular unalloyed 78.50 30.71 

Unchilled low-carbon alloyed 81.07 38.24 

Unchilled low-carbon unalloyed 89.64 49.05 

Unchilled high-carbon alloyed 92.73 51.92 

Unchilled high-carbon unalloyed 115.00 61.48 
r*=0.93 

Field test series No. 4 (right side) 

Chilled high-carbon nodular unalloyed 12.00 7.25 

Chilled low-carbon unalloyed 13.57 7.25 

Unchilled high-carbon nodular unalloyed 39.38 28.66 

Unchilled low-carbon alloyed 43.89 38.54 

Unchilled low-carbon unalloyed 49.87 46.78 
r*=0.98 

Field test series No. 4 (left side) 

Chilled high-carbon alloyed 17.76 6.60 

Chilled high-carbon unalloyed 18.67 5.86 

Chilled high-carbon nodular alloyed 22.45 9.59 

Chilled low-carbon alloyed 25.04 7.69 

Unchilled high-carbon alloyed 83.13 53.70 
r*=0.99 


r* — correlation coefficient 


solution to the problem appeared to be randomized placing 
of the plow-points on the cultivator according to a statistical 
design, and interpretation of the data by analysis of variance. 


Latin Square Design 

The total number of specimens used in each series of 
tests were arranged in two 6x6 Latin squares, one for each 
half of the cultivator. The rows of the squares represented 
positions of the plowpoints on the cultivator. The columns 
of the squares represented individual one-hour tests. The 
specimens were placed on the cultivator according to the 
scheme indicated by the two Latin squares. The final ar- 
rangement of the chilled specimens in the 6x6 squares and 
their relative positions on the cultivator for the first test in 
this series are shown in Fig. 6. After six one-hour tests, the 
weight losses were assembled into the Latin squares and 
analyzed. 

In the Latin-square design, any treatment could occur 
once and only once in a row (position) or in a column (in- 
dividual tests). This condition made it possible, as stated 
by Fisher (1), for each specimen to have an equal prob- 
ability of receiving any of the possible treatments and each 
pair of specimens not in the same row or column to have 
the same probability of being treated alike. 

Following the above scheme three series of field tests 
were conducted on a total number of 122 miniature plow- 
points. After each series of field tests, the specimens were 
brought to the laboratory where they were subjected to 
laboratory wear tests. 
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Correlation Between Laboratory and Field Data 


Table 3 shows the results of the three series of small- 
scale field tests and the corresponding laboratory tests. The 
calculated correlation coefficient, r, is indicated for each set 
of data. 

The data from both the laboratory and the small-scale 
field tests show that the high-carbon ordinary chilled iron 
was superior to the low-carbon ordinary chilled iron. This 
result is in agreement with data showing the loss of chilled 
portions of the actual plowshares in plowing operations 
(Table 1). 

When the weight loss of the whole plowshare is con- 
sidered, the low-carbon share was superior to the high- 
carbon share. To help understand the significance of the 
previous statement the following facts should be considered: 
(a) a cast-iron plowshare is a composite material, (4) the 
greater portion of the share which wears out in service is 
made of gray iron, and (c) a low-carbon gray iron (as found 
in this work) wears better than the high-carbon gray iron. 
From the foregoing it appears that the better wear of low- 
carbon shares should be attributed to the better wear of low- 
carbon gray iron which constitutes more than 95 percent of 
the total share weight. This indicates that measurements of 
the weight loss of the whole composite share is not a true 
indication of the wear resistance of a plowshare in service. 
If the wear of the share at the point and the cutting edge 
were evaluated, the information would be more valuable in 
comparing the wear resistance of various types of irons. 


Correlation Between Hardness and 
Weight Loss in the Field 


The Brinnell hardness measurements of the 122 iron 
specimens and the correlation of these values with the cor- 
responding weight losses in the field indicated a significant 
correlation in the case of unchilled irons. In the case of 
chilled irons the correlation factor was far from being sig- 
nificant. This inconsistency proved again that, since the 
wear resistance of metals also depends on the microstructure, 
hardness alone cannot be taken as an index of wear 
resistance. 

The composition and degree of inoculation of the un- 
chilled irons were such that their microstructures consisted 
of rather uniform pearlite and normal graphite. The hard- 
ness measurements in this case were correlated closely with 
the wear resistance of the irons because of this uniform 
structure. In the case of the chilled irons, variations in 
microstructure, which may have been caused by differences 
in distribution of iron carbide in the matrix of pearlite, were 
probably responsible for the lack of correlation between 
hardness and wear resistance. 

A high degree of hardness seems to exert its influence 
on wear by preventing an abrasive from getting a “bite’’. 
If materials cannot dig into a surface, they simply slide off; 
hence the value of hardness. If the particles penetrate the 
metal surface, the property of ductility becomes important 
because the surface will flow under impact and will not 
crack and chip off as with a hard material. Since the weight 
loss of metal in soil is due mainly to the erosion of metal by 
cutting or scrubbing action of the abrasive material, it is 
thought that perhaps a scrtach test may give results of more 
practical value than the present methods of hardness meas- 
urement. The problem would be the design of a scratching 
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device which reads directly the load units necessary to pro- 
duce a groove of predetermined width across the metal speci- 
men. In such a method, the stylus of the device would come 
in contact with a large section of the specimen and thus the 
effect of variations in microstructure would be minimized. 


Summary and Conclusions 
Analysis of the data leads to the following conclusions: 


* Statistical analysis of the laboratory and _field-wear 
test data resulted in correlation coefficients which 
were significant up to the 1 percent level. This high 
degree of correlation, plus the simplicity and the 
rapidity with which tests can be made, indicates the 
suitability of this method of wear test for the selec- 
tion of tillage-tool materials. 


¢ In an agricultural-engineering problem where geaatrol 
of all the field variables is almost an impossible task, 
proper statistical design of an experiment not only 
offers more reliable data and considerable saving in 
time and expense; it also provides a method for find- 
ing the best estimate for missing data for any of the 
specimens which may have been damaged or lost dur- 
ing the field operations. 

¢ High-carbon chilled iron (no traces of flake graphite ) 
proved to be superior to all the other kinds of iron. 
Low-carbon ordinary unchilled cast iron (no traces 
of massive cementite) was superior to all the un- 
chilled irons, except nodular. 

¢ An unchilled iron will wear four to five times as much 
as a corresponding chilled iron of the same composi- 
tion and treatment under the same field test condi- 
tions. 

e The effect of alloying elements was not significant in 
the chilled condition. However, the alloying ele- 
ments contributed considerably to the wear resistance 
of the irons in the unchilled condition. 


e Correlation between Brinell hardness of the iron 
specimens and weight loss in the field proved that 
hardness measurements alone cannot be taken as an 
index of wear resistance of cast iron in soil. It was 
proposed that a scratch test may be developed to give 
information on wear resistance of more practical 
value. 

e Consideration of nodular iron as a material for cast- 
iron plowshares indicated that, if a plowshare is to 
consist of both chilled and unchilled irons, a high- 
carbon unalloyed nodular iron promises to be as good 
a material for this purpose as is available at the pres- 
ent time. This conclusion is reached on the basis of the 
experimental data and on consideration of the prop- 
erties of nodular iron which include its moderate re- 
sistance to wear in the chilled condition, its high re- 
sistance to wear in the unchilled condition, its ductility 
and impact resistance, its property of developing a 
chilled surface of controlled depth, and its greater 
hardness in the unchilled condition which aids scour- 
ing of the plowshare. 
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Agricultural V- Belt Development 


(Continued from page 807) 


methods and machines to produce it. The problem now 
being faced is the research required to produce machines 
that will more economically manufacture double-angle 


belts. 

Most fraction or propulsion drives, while they do 
involve high horsepower loads and are of a variable 
speed nature, are less severe. Development work has 
proceeded along more orderly lines from a solid back- 
ground of industrial variable speed drives. Performance 
has reached satisfactory levels in almost all instances of 
agricultural self-propelled machines. The double cog- 
belt is considered as approaching the theoretical ulti- 
mate of V-belt design. It offers the highest pull-out 
torque of any V-belt made and is at the same time 
capable of withstanding maximum axial pressures. For 
its effective depth, it provides a higher degree of longi- 
tudinal flexibility than any other design. 


In conclusion, the research and development engincers 
consider agricultural V-belt drives as having offered them the 
greatest challenge. Actually, other industries are indebted 
to the agricultural industry for the V-belt development it 
has fostered. V-belts today are capable of performance 
levels far beyond those of a comparatively few years ago. 
Continued research aided by the new materials and methods 
yet to come will produce products of even greater quality. 


External Loads vs. Bolt Stresses 

TRESS conditions vary for different types of joints accord- 
ing to a report by Russell, Burdsall & Ward Bolt and 
Nut Co., and are not always determined by external loads. 
In a rigid joint, where two hard surfaces are bolted together 
and may be considered a solid unit, external loading does 
not increase stress in the bolt unless the external load is 
greater than the residual tension in the bolt. The bolt should 
be torqued as near as possible to its yield strength to resist a 

maximum amount of external load without loosening. 

In a flexible joint external loading adds to the tightening 
stress, thus the bolt stress is the sum of residual tension plus 
external load. The bolt should be torqued enough to prevent 
leakage, leaving the balance of its strength to take care of 
external loading. A flexible joint is described as one in 
which two soft surfaces are bolted together, or one hard and 
one soft surface are bolted together, or two surfaces sepa- 
rated by a gasket to prevent leakage are bolted together. 
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Geometry of Disks and Soil Relationships 
(Continued from page 812) 


After penetration is achieved, the disk compresses the soil 
until it breaks out in blocks ahead of the disk along the 
primary shear planes about 45 deg from the vertical. Up- 
ward and lateral movement caused by the spherical surface 
produce secondary shear planes roughly perpendicular ta 
the primary planes. The resistance of the soil to penetration, 
compression, and shear are of importance as they determine 
the required weight, strength of frame, bearings, curvature 
of disks, speed and draft. Alloys and heat-treatments re- 
quired are determined by soil abrasiveness, and soil-metal 
adhesion and friction govern surface finish. 

Disk harrows have been believed to cause serious com- 
paction and, since they depend on weight for penetration, 
this may be expected. Some evidence of this has been 
shown. If the setting of the disk is such that the back or 
convex side runs against the soil, the area in contact exerts 
pressure on the soil. Sharpening the disk with a bevel on 
the back side increases the bearing area. Total bearing area 
is determined by the radius of curvature, depth of cut, angle 
of travel, and method of sharpening. The principal forces 
acting on a disk are weight and forward pull, with their 
resultant (when corrected for friction and ahesion) equal 
to the soil reaction. The same pressure on a bearing area 
that effects compaction also determines the depth of pene- 
tration. As the bearing area increases, caused by a decrease 
in angle, penetration is reduced. 

The disk is unique in substituting rotation on a lubri- 
cated bearing for part of the soil-metal friction. The action 
of a disk varies from that of a circular ‘‘scrape’’ to that of a 
wheel. Design features affect rotation and stability as well 
as penetration and compaction. Model disks were made and 
used to study qualitatively the effects of design variables. 
Six disks—one flat and one each of 5, 7, 9, 11, and 13-in 
radius of curvature—were studied in moist sand which clearly 
showed soil reaction. Speed of operation was constant but 
depth and angle were changed through a range of soil den- 
sities. When the angle of travel is such that no pressure is 
exerted on the back of the disk, the speed of revolution is a 
function of the angle. If the soil presses on the back of the 
disk, the rotation is reduced. Increased density of the soil 
also reduces disk rotation. 

The points discussed must be verified by additional study 
and measurement of forces involved made to give quantita- 
tive values usable in designing better harrows: 
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Development of a Sugar-Cane Harvester 


R. M. Ramp 


Member ASAE 


HE principal sugar-cane area of Louisiana is located ; 


in the deep delta of the Mississippi River. The soil 

types range from fine sandy loam to clay and the con- 
dition of the soil may vary from dry and hard to wet and soft. 
In general, the land has poor internal drainage, and it is ne- 
cessary to plant the cane 2 to 3 in above water-furrow level 
in ridges or beds 10 to 16 in in height, spaced 6 ft apart. 

The cane seldom matures because of the annual freezes, 
and the crop must be produced and harvested in 7 to 10 
months. The yield ranges from 15 to 35 tons of cane per 
acre with a state average of 24 tons per acre. Most of the 
canes are erect at harvesttime, except when lodged by rain 
and wind, as contrasted to canes in Florida which are recum- 
bent and similar to good cane growth under tropical 
conditions. 

At the beginning of the harvest the tops and most of 
the upper leaves are green and cannot be removed by 
burning before cutting as is the general practice in many 
cane areas of the world. In Louisiana, the present harvest- 
ing method consists of cutting the canes top and bottom, 
either by machine or hand, and placing them across the 
row ridges to form a heap or windrow (Fig. 1). Three to six 
rows are placed in the windrow. It is necessary to leave 
the canes in the windrow one to three days—depending on 
the weather—to dry the leaves sufficiently for burning. After 
burning, the canes are loaded into carts by means of tractor- 
mounted grab loaders for transport to the processing factory. 
Under normal conditions three to seven days may elapse 
between cutting and milling. Rainy conditions during this 
period may further delay milling and reduce the amount of 
recoverable sugar or sucrose. The amount of loss to the 
cane producer depends primarily upon the rate of inversion 
or change of sucrose (crystallizable sugar) to dextrose and 
levulose (non-crystallizable sugars) and the loss in weight 
due to moisture evaporation from the canes. Studies by 
Guilbeau, Coll, and Martin (1)* have shown that the loss 
of recoverable sugar can amount to 22 lb of sugar per ton 
of cane by nine days’ delay in milling. 
Their results showed that the combined 
effect of inversion and moisture evapo- 
ration in nine days can cause a loss of 
$17.68 per acre. 


Paper presented at the annual meeting of 
the American Society of Agricultural Engi- 
neers at Roanoke, Va., June, 1956, on a pro- 
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With extensive field studies as a background for 
establishing service requirements of a sugar-cane 
harvester for Louisiana conditions, agricultural 
engineers proceeded with the development of a 
machine that, even in the present stage, has 
attained a high degree of success in the field 


In addition to these losses in delayed milling, the quan. 
tity and type of trash milled with the cane affect the recov- 
ery of sucrose. Dry trash, as encountered after a freeze, 
increases the amount of sucrose carried into the bagasse. 
Green trash increases non-sucrose solids which tie up sucrose, 
thereby reducing the recovery of sucrose and increasing the 
amount of molasses. According to studies conducted by 
Arceneaux and Davidson (2), the loss caused by trash may 
vary from 5.17 to 8.92 lb of sucrose per ton of cane. The 
combined effect of delayed milling and trash can cause 
losses to the producer and processor of 8 to 22 lb of sucrose 
per ton of cane. Based on these figures, fresh clean cane is 
worth $9.60 to $24.00 more per acre than cane most gen- 
erally harvested by the present method. 

Studies to determine distribution of sucrose and trash 
showed that the maximum amount of sucrose occurs at the 
butt and gradually decreases toward the top of the cane 
(Fig. 2). For example, in one field sample, the 0-12-inch 
zone from the butt cut contained 48 lb of sucrose per ton of 
clean cane as contrasted with 33 lb for the 48-60-in zone and 
2.82 lb for the 84-96-in zone. The total computed sucrose 
per ton of clean cane was 249 Ib. The computed recoverable 
sucrose was 205 lb. This sample contained better-than- 
average cane since the state average for recoverable sucrose 
is approximately 165 lb per ton. 

The stooling characteristic of sugar cane results in a 
wide variation in length and maturity of the individual 
canes at harvest time. The stalks that made up the field 


Fig. 1 Cutting sugar cane top and bottom and piling in a heap row with the present 


commercial cane-cutting machine 
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sample varied in length from approximately 36 to 102 in. 
The quantity of trash was low at the butt cut and increased 
to a maximum at the terminal zone of the canes. For exam- 
ple, the 0-12-in zone contained 10 Ib of trash per ton of cane 
as compared with 27 lb for the 48-60-in zone and 114 Ib 
for the 84-96-in zone. Above the 96-in zone the quantity of 
trash gradually decreased to 12 Ib for the 144-156-in zone. 
The zone above 102 in is considered top and does not con- 
tain any recoverable sucrose. 

At the beginning of the harvest season, 33 percent of 
the total weight is made up of trash in the form of leaves 
and tops. By the end of the season, approaching maturity 
and freezes reduce the total trash to approximately 25 per- 
cent. The whole sugar cane in the field sample mentioned 
above contained 9.96 percent trash in the form of leaves and 
14.8 percent in tops. The cane top normally represents 
approximately two-thirds of the total trash. Average topping 
at 96in, as used on the present commercial cane-cutting 
machines, would leave 313 lb of trash per ton of cane, or 
15.6 percent to be removed either by burning or mechanical 
means. 

From the above-mentioned and related studies, service 
requirements were established for a sugar-cane harvester. 
These requirements were formulated through the joint efforts 
of the Farm Machinery Research Advisory Committee of 
the American Sugar Cane League and the sugar-cane ma- 
chinery project of the U.S. Department of Agriculture. They 
were as follows: 

e The harvester shall be capable of cutting, cleaning, 

and loading sugar cane in one continuous operation. 


SUGARGANE SUCROSE and TRASH 
DISTRIBUTION CURVES 
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¢ The harvester shall have a capacity of 10 acres per 9-hr 
day, or 200 tons. 


¢ The average trash content of the harvested canes shall 
be 3 percent or less. 

¢ The harvester shall be capable of opening a field 
without prior operations. 


¢ The harvester shall be capable of cutting all the rows 
in a field. 


¢ The harvester shall be capable of operating independ- 
ently of the hauling or transport tractors. 


e The harvester shall be capable of harvesting erect 
canes up to 50 tons per acre. 


¢ The harvester shall be capable of operating under 
muddy field conditions. 


¢ The harvester shall be capable of harvesting partially 
lodged canes. 


¢ The harvester shall be economically practical. 


This report pertains to the sugar-cane harvester develop- 
ment from 1949 through 1955. The first field machine was 
designed to provide a self-propelled unit upon which the 
various component units, such as cutting, elevating, clean- 
ing, and loading, could be mounted for field testing. The 
front wheels of the unit were equipped with 18-26 special 
ground-grip rice and cane rubber tires with a 72-inch-tread 
width. These were driven by a 69-hp, six-cylinder, indus- 
trial-type gasoline engine through a variable V-belt drive and 
a modified three-speed transmission and axle assembly. The 
unit was steered mechanically from the rear wheels. The 
gatherers and the bottom and top cutters were mounted 
ahead of the front wheels. The bottom cutter consisted of 
an adjustable 36-in-diam blade mounted 11 in off-center. 
A 13-in-diam topper blade was mounted directly on the out- 
put shaft of a 40-lb-in/100-psi hydraulic motor. This motor 
had a normal operating speed of 1200 rpm. A side con- 
veyor installed early in the season disposed of the cut cane, 
permitting continuous operation of the harvester for evalua- 
tion of the cutting, gathering, and conveying components. 

In 1950 the single-bottom cutter was replaced with two 
35-in-diam overlapping blades to assure a more complete job 
of cutting all the canes at the butt with a minimum amount 
of lateral movement. Revisions were made on the upper and 
lower gatherers; however, the main emphasis was upon the 
removal of the trash from the upper part of the cane. Sev- 
eral types of stripping units that previously had been lab- 
oratory tested were mounted on the harvester and field 
evaluated. The most satisfactory unit from the standpoint of 
power and capacity consisted of two sets of cylinders 
equipped with flexible stripping fingers. The side conveyor 
was found unsatisfactory for loading the conventional cane 
carts because of tangling of the canes as they were discharged 
into the cart and because of the difficulties in synchronizing 
the cart to the harvester speed. 

In 1951 a loading arm was developed which made it 
possible to load a cart attached to the rear of the harvester. 
The cart was provided with a tongue at each end to assist in 
the transfer from the harvester to the transport tractor. The 
tractor was equipped with an adjustable hitch for alignment 
of the wagon tongue. The loading arm and rear cart made 
it possible for the harvester to open a field without prior 
operations and to operate independently of the transport 
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tractor at the time of transfer. It was found from field op- 
erations that attaching the cart to the rear of the harvester 
made it difficult to turn at the end of the row, especially 
under muddy conditions. At the close of the season the 
loading arm was swung to the side for direct loading of a 
cane cart pulled alongside the harvester with the transport 
tractor. With this method of loading it was difficult to syn- 
chronize the harvester and carts, and the cane loads were not 
as compact as obtained with grab loading. 

The chassis of the harvester was changed in 1952 from 
a front to a rear-wheel-propelled unit. This change im- 
proved the maneuverability of the harvester and provided 
for better turning under muddy conditions. The method of 
transferring the cart between the transport tractor and the 
harvester was the same as used in 1951. The time required 
for attaching and detaching the carts varied from 3 to 5 min 
and was not considered practical for commercial operation. 
From 14 to 5 min were required to cut a ton of cane when 
operating at 1.8 mph. The harvested cane contained from 
1.42 to 15.08 percent trash with an average of 5.7 percent. 

In 1953 special four-wheel 6-ton capacity wagons were 
developed to reduce the time formerly required for attach- 
ing and detaching the cane carts. The wagon transfer, which 
formerly required two helpers and 3 to 5 min, was made by 
one helper in 30 sec. The additional wagon capacity made 
it possible for the harvester to operate longer between load 
transfers. The wagon was pulled by a cable attached to a 
truck winch located on the rear of the harvester. The loader 
operator was able to pay off cable for picking up the wagon, 
thereby eliminating the necessity of backing the harvester 
to attach a wagon. 

Vertical adjustment was provided on the loading arm in 
1954. This made it possible to lower the arm into the wagon 
for starting a load as well as providing extra wagon capacity 
by heaping the load. In addition to improvement in the 
cleaning and mechanical components of the harvester, a 
cylinder-type ensilage cutter head was mounted on the front 
of the harvester to determine the effect of cutting cane tops 
as a possible method of borer control. During a three- 
week period in December, 240 tons of cane were harvested. 
The trash content of the harvested cane averaged 6.32 per- 
cent, ranging from a minimum of 1.73 to a maximum of 
11.56 percent. Studies showed that the ground loss of 
millable cane varied from 4.38 to 6 percent of the total yield 
per acre for borer-free erect cane. The ground loss for bored 
and wind-lodged cane varied from 10.22 to 14.85 percent. 

During 1955 efforts were concentrated oa improving the 
gathering and detrashing units. Satisfactory operation of 
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Fig. 4 Diagram illustrating the operation of the conveying, cutting, 
and stripping units of the sugar-cane harvester 


the detrashing units depends to a large extent on proper 
patterning of the canes. For the most effective operation, 
the axes of the canes should be 90 deg with respect to the 
axes of the stripping cylinders. While most of the cane in 
Louisiana is erect, some lodged individual stalks, as well as 
lodged spots in the field, must be brought into a vertical 
position mechanically before they are conveyed into the de- 
trashing units of the harvester. If the canes are erect, very 
little patterning and straightening are required and the 
simplest type of chain gatherer is satisfactory. The prob- 
lem of lifting lodged canes into a vertical position is more 
involved since the canes may lodge in any direction in rela- 
tion to the row. Canes lodged at right angle to the row can 
be raised to a vertical position with the chain-type gatherer; 
however, the ground speed at which they can be lifted with- 
out breakage is critical. The maximum ground speed is 
normally 1 to 1% mph., the exact speed depending upon 
the height of the canes as well as the pattern of lodging. If 
the canes are twisted as well as lodged, it is frequently neces- 
sary to reduce the forward speed to less than 1 mph. Exces- 
sive chain speeds pull the canes out of the ground or hair- 
pin them over the lift fingers. In either case, the canes are 
lost or not properly fed to the harvester. Preliminary studies 
were started in 1955 to determine whether a new type of 
gatherer could be developed which would overcome the 
speed limitation of the chain-type gatherer. 

A conical helix type of screw conveyor was developed 
and adapted in place of the lower gatherers. Each conical 
gatherer was mounted on a shaft supported at the rear and 
hydraulically controlled for regulation of the height at the 
front. An 18-in, double-pitch, ribbon conveyor was welded 
to the shell to assist in moving the canes along the cone. 
The conical-type gatherer as mounted on the 1955 experi- 
mental sugarcane harvester is illustrated in Fig. 3 . The hori- 
zontal component of the conical conveyor speed was main- 
tained equal to the harvester ground speed. As long as the 
canes were lodged at right angles to the row, the conical 
gatherers lifted them vertically without shifting their posi- 
tion either forward or backward. However, when the canes 
deviated from the 90-deg position with respect to the cane 
row, the conical gatherer was not capable of speeding up or 
retarding the canes in relation to the forward travel speed 
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to bring them into a vertical position. The seriousness of 
this condition depended largely upon the magnitude which 
the bent canes departed from the erect position. If canes 
were lodged lengthwise of the row, either towards or away 
from the direction of travel, neither the chain nor the conical 
gatherers were satisfactory, and the ground loss was excessive. 

Immediately after gathering, the tops were severed from 
the canes and discharged into the right-hand middle imme- 
diately ahead of the front wheel. The conveyor and 
stripping operations are illustrated in Fig. 4. Rubber-padded 
conveyor chains gripped the stalks before and during the 
butt-cutting operation and transferred them from the front 
gatherers to the elevating sticker chain. The stalks were 
gripped by the sticker chain approximately 40 in above the 
butt cut and conveyed upward and rearward through the strip- 
ping units. The lower stripper, located beneath the front 
section of the sticker, consists of two cylinders equipped with 
four rows of snap-in-type rubber fingers spaced 4 in apart 
in each row. The rubber finger is tilted negatively 15 deg 
from the radial line of the cylinder to reduce hairpinning 
and accumulation of trash on the fingers. The cylinders are 
located 14 in on center, thus providing 334 in of finger over- 
lap. The cylinders are located horizontally on each side of 
the line of cane and are rotated to comb downward at a 
speed of 630 rpm as the canes are moved rearward and up- 
ward through the cylinders. 

Simultaneously with the lower stripping operation the 
section of the canes above the sticker is engaged by the upper 
stripping unit. This unit consists of a pair of feed cylinders 
and a pair of stripping cylinders. The feed cylinders were 
fabricated from 6-in-diam, thin-wall steel tubing in which 
four rows of snap-in rubber fingers were spaced 4 in apart 
in the row. Each row of fingers was spiralled 90 deg for 
proper timing with the stripping cylinders. The cylinders 
were rotated to comb upward on the line of canes as they 
were moved upward and rearward by the elevating sticker. 
The stripping cylinders were fabricated from 8%-in-diam 
steel tubing and were equipped with four rows of snap-in 
rubber fingers. These cylinders were rotated to comb down- 
ward on the line of canes as the canes were moved upward 
and rearward. The combined action of the feed and strip- 
ping cylinders removes the leaves from the canes and dis- 
charges them to the side at right angles to the axes of the 
cylinders. After the movement of the canes through both 
lower and upper sections, they are transferred from the 
clevating sticker to the loader arm chain for conveyance to 
the wagon. 

The trash content of the cane harvested from Decem- 
ber 6 through 22 for 41 consecutive loads averaged 2.29 
percent and varied from a minimum of 0.79 to a maximum 
of 9.73 percent. All the samples for which the trash content 
exceeded 5 percent contained suckers. The stripping unit 
giving this small amount of trash caused some cane break- 
age and increased the ground loss, particularly in borer in- 
fested cane. The total weight of the harvester was 15,500 lb. 
Power for propelling and operating the harvester is supplied 
by a 95-hp gasoline engine. Under dry field conditions the 
total power used varied from 55 to 65 hp. The harvester is 
equipped with hydraulic drives and controls, including 
steering. 
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The present and future experimental work will be 
directed toward improvement of the gathering and stripping 
units for more efficient gathering of wind-lodged or down 
cane and for more efficient stripping of borer infested or 
bent canes. 
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Runoff Sampler for Large Watersheds 


(Continued from page 815) 


results at very low discharges (less than 0.1 ft deep over 
spillway) are poor because of clinging of the nappe and 
the inability to obtain an accurate adjustment of the sam- 
pling slot. 

Theoretically the sampler should collect 0.67 cu ft of run- 
off for each 100,000 cu ft of runoff. The storm of June 20, 
1954, was the only storm to date which tested the sampler 
at an appreciable depth of flow. In this case the sampling 
percentage appeared to be about 30 per cent too large. Final 
evaluation of the apparatus for sampling runoff awaits fur- 
ther measurement of its performance in the field. 


Summary 

Results of laboratory tests of the hydraulic characteristics 
of a slotted conduit, intersecting the nappe of the flow 
through a drop-spillway structure, were utilized in the de- 
sign of a runoff sampler for large watersheds. The equip- 
ment for the field installation includes a conduit extending 
downstream from the notch of a drop-spillway structure, a 
Pomerene-type sampling wheel which takes 1/100 of the 
discharge from the conduit, and a 27-cu ft tank for storage 
of the sample. The upper edge of the conduit has a sharp- 
edged slot bounded by surfaces which lie in planes parallel 
to the axis of the conduit and intersecting at an angle of 
60 deg. This slot is 0.1 in wide at the crest of the spillway 
and diverges linearly to 0.8 in wide of 6 ft downstream from 
the crest of the spillway. The conduit is depressed 10 deg 
from the horizontal. 

This apparatus was installed at a drop spillway at the 
outlet of a 762-acre drainage area in Woodbury County, 
Iowa, and field observations are under way. 
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TECHNICAL PAPER ABSTRACTS 


Following are brief reviews of papers presented at ASAE meetings. Information concerning com- 
plete copies of these papers may be obtained by writing to the American Society of Agricultural 


Engineers, St. Joseph, Mich. 


The Development of the Mechanical Cot- 
ton Stripper, by Harris P. Smith, profes- 
sor of agricultural engineering, A&M 
College of Texas, College Station. Pre- 
sented at the annual meeting of ASAE at 
Roanoke, Va., June, 1956, on a program 
arranged by the Power and Machinery 
Division. Paper No. 56-36. 


Development of the mechanical cotton 
stripper from its early conception to its use 
today is covered in this paper. Even though 
most of the mechanical cotton strippers now 
in use were developed during the past 15 
years, the basic principles were patented 
during the last one-half of the 19th century. 

The basic mechanical principles used in 
stripping cotton bolls from the plants in- 
clude: (a) belts or aprons equipped with 
short teeth or long fingers, (b) interlocking 
lugs or fingers attached to inclined traveling 
chains, (c) stationary comb-like fingers, (d) 
smooth, feathered or pin-studded steel rollers 
and (e) rollers having a flexible surface 
made of bristles or a rubber compound. 

The Texas Agricultural Experiment Sta- 
tion was the first public agency to start 
research work on the development of the 
mechanical cotton stripper. The work of 
the station engineers has resulted in the de- 
velopment of the smooth-type and the rubber 
paddle-type stripper rolls, the tapered auger 
for the conveying of stripped cotton, a 
tractor-mounted bur extractor that eliminates 
most of the green bolls and a vertical seed 
cotton cleaner. The studies by the station 
engineers also have revealed that the perform- 
ance of mechanical cotton strippers is in- 
fluenced by plant characteristics, soil and 
climatic conditions, cultural _ practices, 
type of stripping unit, date of harvest and 
the carefulness of the operator. Data are 
presented to show cost advantages for ma- 
chine harvesting over hand harvesting 

. 

Rehabilitation of Interior Lands, by W. J. 
Endersbee, office of the secretary, U.S. 
Department of Interior. Presented at the 
annual meeting of ASAE in Roanoke, Va., 
June, 1956, on a program arranged by 
the Soil and Water Division. Paper No. 
56-39. 


This paper reports on a 20-year manage- 
ment and conservation program that has 
been conducted on lands under the jurisdic- 
tion of U.S. Department of Interior. These 
lands consist of over 273 million acres in 
the United States and “290 million acres in 
the Territories. 

Management is affected by the location, 
condition, and the purpose for which lands 
are used, as they affect rehabilitation. The 
areas reviewed include interior lands in 45 
of the 48 states. Much of the land is in 
areas of low precipitation and sparse vege- 
tation, which nobody wants and in general 
no individual could afford to own. 

There are 56 million acres of Indian lands 
that have been damaged by misuse, and 
nearly 17 million acres of national parks. 
Also, 912 million acres have been set aside 
as refuges for the protection of wildlife, 
and there are 9'2 million acres of land with- 
drawn and reserved for reclamation, power 
sites, and other purposes. The U.S. De- 
partment of Interior is working toward the 
rehabilitation of the lands which are in 
poor condition, through proper management 
and application of conservation measures. 


The author lists some of the accomplish- 
ments of the department in its effort to 
bring the land to productivity. Two and 
one-half million acres have been seeded to 
grass since 1940; another 2% million acres 
have been restored to grass by eliminating 
useless brush. Wind erosion control is ac- 
complished by planting a legume before 
harvest which is left in the ground to be 
turned under the following spring. 

Water conservation is just as critical as 
soil conservation. Stockwater is nog de- 
veloped where vegetation is sparse, but is 
provided where there is food to be served. 
Deep pit charcos are built to reduce sur- 
face evaporation and structures are installed 
to control erosion and improve soil moisture. 
Progress has beeri made in arresting damage 
and improving management, but improve- 
ment is not keeping pace with damage. In 
1955 a 20-year goal had been established 
and congress has approved an increased bud- 
get to accomplish necessary conservation 
treatment. 

e 


Highway Erosion Control Developments, 
by Frank H. Brant, landscape engineer, 
North Carolina State Highway and Public 
Works Commission, Raleigh. Paper pre- 
sented at the annual meeting of ASAE in 
Roanoke, Va., June, 1956, on a program 
arranged by the Soil and Water Division. 
Paper No. 56-40. 


Highways are part of the agricultural com- 
munities through which they pass and can- 
not be independent of each other as water 
runoff from farm land damages highways, 
and runoff from highways damages farm 
land. The problem of resolving differences 
between highway and agriculture has not 
been solved, but the realization of the need 
for collaboration is in itself an important 
development in highway erosion control. 

Highway erosion control requires collabo- 
ration of many branches of a highway de- 
partment working together. Streamlined 
cross-section; adequate drainage; prompt 
coverage with vegetation; and continuing 
protection of the cover are important. High- 
way erosion control starts with the high- 
way location party; it also starts with a 
newly-cleared field or with the beginning of 
a terrace, perhaps out of sight of the high- 
way location. 

In the past there was emphasis on flat- 
tening slopes and covering them with top- 
soil. In recent years there have been great 
changes in highway design; improved align- 
ment and grades, wider cross-sections, dual 
construction. Flatter grades meant heavier 
cuts and fills, many being on steeper slopes 
than might be desired. Larger areas of sub- 
soil were exposed; drought conditions were 
intensified; topsoil for the increased areas 
became an impossibility; drainage design 
more intricate. Newly completed construc- 
tion is particularly susceptible to erosion, so 
the need for prevention rather than cure, 
and the speed-up to accomplish it is prob- 
ably the most important recent development 
in highway erosion control. 

Specialized equipment, such as tillage 
equipment for steep slopes, hydraulic seed- 
ers, and mulch blowers now have wide- 
spread use. Chemical mowing; compressed- 
air seeding equipment; sawdust as a soil 
amendment; pelleted seed, pelleted fertil- 
izers, and asphalt emulsions as a mulch over 
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new seedings are being tried. Slow-acting 
and long-lasting fertilizers should prove 
valuable; also seed treatment with fungi- 
cides to help good seed develop into vig- 
orous plants. A persistent search continues 
to find or develop new grasses or legumes. 

Progress is being made in highway design 

that will help bring about better erosion 

control. 
. 

Custom Built Rubber Products for Agri- 
culture, by James R. Tate, farm products 
manager, Thermoid Company, Trenton, 
N. J. Paper presented at the North At- 
lantic Section Meeting of ASAE at Ithaca, 
N. Y., August, 1956, on a program ar- 
ranged by the Power and Machinery Di- 
vision. Paper No. 56-42. 


The development of a flexible neoprene 
fertilizer conductor for grain drills, corn 
planters, and side dressing equipment was 
discussed in this paper. 

Numerous requirements such as weather 
and sunlight resistance, flexibility, resilience, 
anticlog, elongation and adaptibility must 
be considered in the development of such a 
conductor. A graphic chart was used to 
illustrate the choice of rubber utilized in the 
development of the conductor. 

Two types of conductors are available 
namely: Type B which will elongate 400 
percent of its compressed length for appli- 
cation where extreme elongation is required 
and type C which elongates 10 percent of 
its free length for side dressers and planters 
which require limited elongation. 

- The elongation is achieved by a continua- 

tion of annular rings which have an accord- 
dion effect when elongated and compressed. 
Three sizes have been produced 1°46, 11/4 
and 1%-in I.D. in both types. Special ends 
can be fashioned on the conductor to accom- 
modate the casting and spouts of the in- 
dividual pieces of equipment. 

The paper contains a data sheet which 
outlines the sizes and complete details of 
neoprene fertilizer conductor. 

« 


Mechanical Potato Harvesting and Bulk 
Handling in Maine, by H. D. Bartlett 
and D. H. Huntington, respectively, as- 
sociate professor of agricultural engineer- 
ing at Pennsylvania State University and 
assistant professor of agricultural engi- 
neering at the University of Maine. Paper 
presented at North Atlantic Section Meet- 
ing of ASAE at Cornell University, 
Ithaca, N. Y., August, 1956. Paper No. 
56-43. 


Mechanical potato harvesters were used 
to harvest a substantial acreage of Maine 
potatoes during the 1955 season. This was 
the first season in which the harvesters were 
used to any extent in Maine and followed 
several years of developmental and promo- 
tional work by the Maine Agricultural Ex- 
periment Station. This paper describes the 
work conducted by the experiment station 
and discusses in detail the mechanical prin- 
ciples being employed by the various types 
of harvesters. Handling and transporting 
equipment, including barrel, ‘bulk, and box 
handling are also discussed. The need for 
properly designed storage facilities is em- 
phasized and specific suggestions are ~— 

This paper also reports the results of 
cost survey conducted during the 1955 
season and provides data for comparing the 
conventional hand picking method of har- 
vesting to the mechanical method. Specific 
recommendations are offered to prospective 
mechanical harvester owners. These include 
suggestions for field preparation, storage 
handling, varieties, tillage practices and crop 
management practices. 
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Vice-President Vacancy 
Filled Temporarily 


HE Council of ASAE has appointed 

T. W. Edminster to fill temporarily the 
vacancy of vice-president of ASAE created 
by the death of P. T. Montfort. The action 
was taken in agreement with Section 4, Ar- 
ticle C7 of the Constitution. The appoint- 
ment will continue until a replacement can 
be elected by the membership in the next 
election. Nominees for the unexpired term 
of two years will be selected by the nom- 
inating committee and will be placed on the 
ballot to be mailed to voting members in 
February, 1957. 

Mr. Edminster 1s drainage work project 
leader in the Eastern Soil and Water Man- 
agement Section at Beltsville, Md. He is 
also assistant to the section head in program 
coordination and administration. 


AAAS Annual Meeting 


poe annual meeting of the American As- 
sociation for the Advancement of Science, 
Section O (agriculture), will be held De- 
cember 27-30 at the Hotel Martinique in 
New York City. The theme of the program 
is ‘Grasslands in Our National Life.” 

The program consists of three major 
parts. Papers on grassland research and 
practice will be presented on December 27 
and 28. A symposium of invitation speakers 
will be held on December 29 and 30. The 
third portion of the program will be com- 
panion programs on grasslands by several 
individual societies. 

An ASAE member, William C. Wheeler, 
will preside at the evening program on 
December 29. Applications of Engineering 
will be the topic covered in this session and 
the following ASAE members will present 
papers: William Chancellor, John J. Ko- 
lega, and Karl D. Butler. 

The symposium held on December 29 and 
30 is divided into four sessions and con- 
cerns (1) forage utilization and related 
animal nutrition problems; (2) forage pro- 
duction in temperate humid regions; (3) 
sciences in support of grassland research; 
(4) and grassland machinery and equip- 
ment, structures and irrigation systems. 
Eugene G. McKibben, ASAE member, will 
preside at the fourth session on grassland 
machinery and equipment, structures and 
irrigation systems, and Walter C. Hulburt, 
T. W. Edminster, J. B. Liljedahl, Edward A. 
Silver, Albert M. Best, and J. Dewey Long, 
all members of ASAE, will present papers. 


EJC Report on Engineering 
Faculties 


GINCE many engineering colleges are un- 
‘7 derstaffed, steps are being taken to sup- 
plement salaries with research opportunity, 
consulting work and summer employment, 
according to a report, entitled Engineering 
Faculties by the Engineers Joint Council. 
According to the report, colleges encourage 
faculty to take summer employment in in- 
dustry, often developing specific programs 
with cooperating companies. The report in- 
cludes data on supply, demand and salary 
structure of faculties, according to academic 
grade and geographical location. Copies are 
available from Engineers Joint “ouncil, 29 
W. 39th St., New York 18, N. Y. 
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ASAE Meetings Calendar 


December 9 to 12 — WINTER MEETING, 
Edgewater Beach Hotel, Chicago 

December 27, 28—PaciFic Coast SECTION, 
University of California, Davis 

February 4-6 — SOUTHEAST SECTION, Birm- 
ingham, Ala. 

April 5-6 Rocky MOUNTAIN SECTION, 
University of Wyoming, Laramie 

June 23-26 — GOLDEN ANNIVERSARY 
ANNUAL MEETING, Michigan State Uni- 
versity, East Lansing 
Note: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


ASEE Offers Research Award 


HE Curtis W. McGraw Research Award, 

a new award in engineering education to 
recognize the research potential and accom- 
plishment of young workers engaged in en- 
gineering research in a college or university, 
will be given in June, 1957, at the annual 
meeting of the American Society for Engi- 
neering Education, Cornell University, Itha- 
ca, NY. 

The award is sponsored by the McGraw- 
Hill Book Co. in memory of the late presi- 
dent of the publishing company, and will in- 
clude a cash prize of $1000. It will be given 
annually beginning next June to a young 
man who has made original contribution in 
engineering research and who has demon- 
strated high potential for future leadership. 

Another award, the Vincent Bendix Re- 
search Award, for contributions to the de 
velopment of research activities and their 
management, was first given last June. The 
development of these two awards serves to 
emphasize the growing importance of basic 
research as a part of engineering education. 

Nominations for 1957 candidates for the 
McGraw Research Award should be sent to 
James R. Cudworth, University of Alabama, 
University, Ala. 


NSFE Spring Meeting 
HE National Society of Professional En- 
gineers will hold a meeting February 15- 
16, 1957, at the Hotel Francis Marion, 
Charleston, S. C. 


MEMBERSHIP STATUS 


“50 Hundred Members In Our 
50th Year” 


This slogan was originated by ASAE 
President Roy Bainer during the 49th 
Annual Meeting in June 


August 1, 1956 

Sept. 1, 1956 

October 1, 1956 

November 1, 1956 
Applications being processed 


4748 
4775 
4803 
4826 

243 


Usually complete processing requires 
about two months after application hes 
been received by ASAE Headquarters 
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Peanut Research Conference 


PEANUT Research Conference will be 

held in Atlanta, Ga., February 21-22, 
1957, at the Biltmore Hotel. The conference 
is sponsored by the National Peanut Council 
in cooperation with ASAE, Farm Equipment 
Institute, Southern Farm Equipment Manu- 
facturers, U.S. Department of Agriculture, 
and state agricultural experiment stations. 

The theme is “Quality Through Research” 
and the objectives of the conference are: To 
provide for a better understanding and ex- 
changing of knowledge from peanut breeder 
to the consumer; to define industry-wide 
peanut problems, and to coordinate and stim- 
ulate efforts towards solution of peanut 
problems. 

The keynote address at the opening 
general session on Thursday, February 21, 
will give the purpose of the conference. 
Throughout the day reports will be made 
concerning factors that affect the quality as 
influenced by breeding and preharvest op- 
erations; harvesting, curing and processing; 
and sampling, grading, storing and shelling. 
The program is planned to cover peanut 
industry from plant breeding to manu- 
facturing. 

Friday morning, group meetings will be 
held to discuss the reports of the previous 
day and to arrive at general recommenda- 
tions as to the most important problems con- 
fronting the peanut industry. 

The concluding session will include re- 
ports by the chairmen of the morning groups 
and a summary talk giving the results of 
the conference and presenting the challenge 
for the job that lies ahead. 


PSU Offers Service and 
Sales Course 


HE agricultural engineering department 

of Pennsylvania State University offers a 
winter course in farm equipment service and 
sales. The program consists of four eight- 
week training sessions at the university and 
seven months placement training with a 
farm equipmen: dealer or manufacturer. 

Classroom instruction will be given in 
farm structures, irrigation and drainage, elec- 
trical equipment, agricultural business 
methods, and in farm machinery. Any high 
school graduate interested in preparing for a 
career with the farm equipment industry 
may apply for admission to Director of Short 
Courses, College of Agriculture, Pemnsyl- 
vania State University, University Park. 


Southern Forest Tree 
Improvement Conference 


HE Southern Forest Tree Improvement 

Conference will be held January 8-9, 
1957, in the Continuing Education Building 
at the University of Georgia. 

Recent accomplishments in forest tree im- 
provement in the South will be discussed. 
Technical papers to be presented during the 
session will include topics on progress in 
seed orchard projects, racial variations, con- 
trol of cone insects, innoculation techniques, 
flower and seed stimulation and other timely 
research problems. Speakers in the field of 
forest genetics will talk on subjects relating 
to their specialties. Exhibits and publica- 
tions on various phases of forest research 
will be displayed and distributed. 
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Virgil Overholt (Fellow ASAE), who re- 
tired June 30 from the agricultural engineer- 
ing department, Ohio State University, has 
been appointed special representative in agri- 
cultural drainage by The Hancock Brick & 
Tile Co., Findlay, Ohio. 


He is one of the best known specialists in 
farm water problems in the middle west and 
recently received the Superior Service Award 
given by the U.S. Department of Agricul- 
ture. 


A native of Hancock County, Ohio, Mr. 
Overholt has also lived in Defiance County, 
Ohio. He graduated from Ohio State Uni- 
versity in 1915, and was that school’s first 
extension specialist in agricultural engineer- 
ing, a capacity in which he served for 41 
years. 

a 

Leonard F. Janssen has been appointed 
project engineer in the industrial and agri- 
cultural divisions of the Delavan Mfg. Co., 
West Des Moines, lowa. His addition to 
the staff is part of a general program to 
enlarge the firm's engineering and research 
facilities. 

Before joining Delavan, Mr. Janssen spent 
more than six years as an engineer with the 
Pioneer Seed Corn Co., and the John Deere 
Des Moines Tractor Works. He was gradu- 
ated in 1949 from Iowa State College with 
a B.S. degree in agricultural engineering. 


ASAE MEMBERS 
in the News 


V. OVERHOLT 


L. F. JANSSEN 


Martin J. Pattyn, formerly zone manager, 
has been appointed as region manager of 
the midwest for the New Departure Div. of 
the General Motors Corp. 

° 

Price Hobgood, professor of agricultural 
engineering, A & M College of Texas, Col- 
lege Station, has assumed the duties previ- 
ously carried on by the late P.T. Montfort. 
In addition to his teaching he will! direct the 
research and other activities sponsored by 
the Texas Farm Electrification Committee. 


NECROLOGY 


Frederick A. Wirt, Fellow and Past- 
President of ASAE, who retired in Sepem- 
ber from J. 1. Case Co. after 34 years service, 
died last month at his home in So. Carolina. 

At the time of his retirement he was 
advertising manager 
of J. I. Case G., 
having joined the 
corapany in 1922 as 
editor of the Case 
Eagle, a dealer mag- 
azine published by 
the organization. 
Prior to his employ- 
ment with J. I. Case 
Co. he served on the 
agricultural engi- 
neering staff at Kan- 
sas State College in 
Manhattan; as sales 
promotion manager 
with John Deere Plow Co. at Kansas City, 
Mo.; as extension specialist in farm ma- 
chinery and head of the agricultural engi- 
neering department at the University of 
Maryland; as sales promotion manager for 
the Emerson-Brantingham Implement Co. in 
Harrisburg, Pa., and as professor of agri- 
cultural engineering at the University of 
Arkansas. 

Mr. Wirt was born in Omaha, Nebraska, 
in 1891. He attended the University of 
Nebraska graduating in 1913 with a bache- 
lor’s degree in civil engineering, although 
he specialized in agricultural engineering. 

He contributed much to the advancement 
and use of communication media in agri- 
culture, and was active in the development 
of direct mail as a selling method. He was 
one of the first to advocate the use of slides 
for presenting information about products 
and farming practices, and was instrumental 
in promoting the use of motion pictures, 
product literature and public relations for 
advertising. 

He joined ASAE in 1916 and served as 
its president in 1925-26. He became Life 


: 


F. A. WIRT 
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Fellow in 1949. He was active in the Farm 
Equipment Institute and was a charter mem- 
ber of the Soil Conservation Society of 
America. He was active in many phases of 
citizenship and was well known for his lec- 
tures and articles. 


Earl G. Welch, agricultural extension 
engineer, University of Kentucky, died No- 
vember 4 after a two-month’s illness. 

He was a native of Iowa and received a 
bachelor’s degree in agricultural engineering 

at Iowa State College 


2. = Ee. in 1944. After grad- 
: =. uation he immedi- 
+ 44 ately joined the agri- 


} 


cultural engineering 
teaching staff at the 
University of Geor- 
gia, doing extension 
work during the 
summer. In 1920 he 
was appointed exten- 
sion agricultural en- 
gineer at the Univer- 
sity of Kentucky 
where he was serv- 
ing at the time of 
his death. 

A member of ASAE since 1918, Mr. 
Welch received a citation from Secretary of 
Agriculture Ezra Taft Benson in June, 1956, 
for outstanding and superior service in the 
field of agriculture. The citation specifically 
referred to his “leadership in developing 
needed agricultural engineering practices for 
Kentucky, and in getting these practices 
accepted and applied by the farmers of the 
state.” 

In September, 1956, he received recogni- 
tion at a Kentucky Agricultural Extension 
Service dinner for his long service to agri- 
cultural engineering and for the USDA 
Superior Service Award. 

He was joint author of several circulars 
published by the extension division of the 
University of Kentucky. He was a member 
of the Baptist Church. 


EARL G. WELCH 
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Bruce A. Foster formerly associate editor 
of Farm Implement News, Chicago, IIl., has 
accepted a position as copywriter with Au- 
brey, Finlay, Marley and Hodgson, Inc., Chi- 
cago advertising agency. 

e 

Raymond J. Lynch has been assigned as 
engineering supervisor for the midwest 
region engineering projects of the New 
Departure Div., General Motors Corp., and 
will also handle specific divisional engineer- 
ing activity. Formerly he was coordinator 
of the midwest region projects. 

e 

Rodney O. Martin, formerly extension 
agricultural engineer at the University of 
Maine, is now assistant professor of agri- 
cultural engineering, University of Pennsy]- 
vania. His responsibility in his new job is 
to set up a course in farm equipment sales 
and service. 

e 

Gene C. Shove, crop processing specialist 
and extension agricultural engineer at Iowa 
State College, is on a leave of absence for 
one year to study toward a Ph.D. degree. 
He will be working on distribution ducts 
for drying of grain, a project sponsored by 
Stran-Steel Corp. 

. 

Ted Willrich, extension agricultural engi- 
neer, Iowa State College, has received a 
public health service traineeship to do 
graduate work toward a Ph.D. degree in 
water sanitation. He has made many contri- 
butions in extension work in the field of soil 
and water conservation. He is on leave of 
absence until September, 1957. 

e 

Denver O. Baxter, has joined the faculty 
of the agricultural engineering department 
at the University of Tennessee where he will 
do teaching and research. Formerly he was 
an extension agricultural engineer with the 
extension service at the University of 
Georgia. 


Maurice B. Cox has transferred his head- 
quarters to the U.S. Akron Field Station, 
Akron, Ohio. He was formerly located at 
the Red Plains Conservation Experiment 
Station, Guthrie, Okla., as agricultural en- 
gineer for both that station and the Wheat- 
land Conservation Experiment Station, 
Cherokee, Okla. His work at Akron will 
be concerned with the use of terraces for 
moisture conservation and crop production 
in the central high plains. 

e 

Orlean R. Moe has completed his train- 
ing in sugar cane agriculture with the Ha- 
waiian Sugar Planter’s Association, and has 
accepted the position of assistant agricultural 
engineer in the industrial engineering de- 
partment of the Hawaiian Commercial and 
Sugar Co., Ltd., Puunene, Hawaii. The 
company owns about 55,000 acres of land 
of which 25,000 acres are devoted to the 
growing of sugar cane. 


es 

J. B. Kelley, Life Member of ASAE and 
professor of agricultural engineering at the 
University of Kentucky, was presented a 
plaque by the Kentucky Rural Electrical Co- 
operative Corporation in Louisville for “out- 
standing and unselfish service to the rural 
electric cooperative program in Kentucky.” 

He has been active in the development of 
rural electrification in the state since 1935, 
when he made a survey of several counties 
to note the use of electricity in agriculture. 
He has assisted farmers in organizing co- 
operatives, has held special service schools 
for rural electric advisors, and has taught 
courses in rural electrification to college 
students. (Continued on page 847) 
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With the ASAE Sections 


North Atlantic Section 


Herbert N. Stapleton, agricultural engi- 
neer, Shelburne Farms, Shelburne, Vt., was 
elected chairman of the North Atlantic Sec- 
tion at the meeting held in Ithaca, August 
30. Byron L. Bondurant, head, agricultural 
engineering department, University of 
Maine, was elected as vice-chairman, and 
Arthur G. Fox, agricultural engineer, New 
England Power Service Co., Clinton, Mass., 
was elected secretary-treasurer. 


Connecticut Valley Section 


Tine Connecticut Valley Section held a 
meeting in the Publick House, Sturbridge, 
Mass., October 10, 1956. Chairman Charles 
Chunglo presided. 

Following various committee reports a 
general discussion was held on the need for 
students in agricultural engineering. Sug- 
gestions of ways to obtain new students 
were contributed. 

The following officers were elected for 
the coming year: chairman, J. W. Zahrad- 
nik, University of Massachusetts ; vice-chair- 
man, R. L. Kinner, Western Massachusetts 
Electric Co., and secretary-treasurer, W. A. 
Bailey, USDA. University of Connecticut. 

The speaker for the evening was Stuart 
Williamson from Douglas Fir Plywood 
Association, New York, N. Y. He talked 
on how, when and where to use different 
grades of plywood. 


Michigan Section 


A meeting of the Michigan Section was 
held at the agricultural engineering build- 
ing, Michigan State University, October 13, 
1956. Nearly 100 members and _ visitors 
were in attendance during the forenoon tech- 
nical meeting, noon luncheon and afternoon 
football game between MSU and Indiana. 
Approximately 50 wives attended a fore- 
noon coffee and social hour followed by 
films on selected subjects. 

The technical meeting consisted of three 
papers on the general theme of atomic 
energy and radiation. The first paper on 
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plant nutrient radio active tracers was pre- 
sented by K. Lawton of the soil science de- 
partment, Michigan State University. W. K. 
Dorn, Tracerlab Inc., Boston, Mass., pre- 
sented the second paper, which was about 
radiological tracers, application and instru- 
mentation. The third paper, on irradiation 
of farm products and the engineering in- 
volved, was presented by L. E. Brownell, 
fission products laboratory, University of 
Michigan. New developments in this field 
of radiation and radioactive tracers were 
brought to the attention of the group and 
discussed. 

A. W. Farrall welcomed the group to the 
campus and discussed the plans for the 
Golden Anniversary Meeting to be held at 
Michigan State University, June, 1957. 
Merle L. Esmay, agricultural engineering 
dept., Michigan State University, presided. 
Robert Alpers, chairman of Michigan Sec- 
tion, discussed the objectives of ASAE and 
of the Michigan Section. He urged that each 
member stress increased membership during 
the Golden Anniversary Year. 


Hawaii Section 


A meeting of the Hawaii Section was 
held October 17 with 14 members and 
guests in attendance. 

The following officers were elected for 
1957: Chairman, Adam F. Scott, Ewa Plan- 
tation Co.; vice-chairman, Harry R. Cerney, 
California Packing Corp., and secretary- 
treasurer, Walter P. Burton, Experiment 
Station, Hawaii Sugar Planters Association. 
Arthur F. Wallace, Harold B. Chapson, and 
Donald M. Kinch were on the nominating 
committee. 


A discussion followed concerning the 
aims and objectives of the Section for 1957. 
It was suggested that a meeting be held in 
which each of the members could give a 
brief summary of the problems he encoun- 
ters in his work. A report was given on the 
present status of the “Hawaii Engineer's” 
magazine by John Cykler in which he stated 
that articles from ASAE members would be 
welcome. 


Ohio Section 


Rain emphasized the importance of a pro- 
gram largely devoted to corn drying, when 
the Ohio Section opened its fall meeting, 
Friday afternoon, October 26. A banquet 
that evening, a Saturday morning program 
and business meeting, and a homecoming 
football game Saturday afternoon, with a 
score generally satisfactory to Ohio alumni, 
rounded out the program. 


More than 80 section members registered 
for the meeting and wives joined their hus- 
bands for the Friday evening banquet. Stu- 
dents raised the Friday afternoon attendance 
over the 100 mark. 


Contributors to the corn drying program 
were Wm. H. Johnson, Ohio Agricultural 
Experiment Station; Wm. V. Hukiil, ARS, 
USDA; Nolan Mitchell, Aerovent -Fan and 
Equipment, Inc.; Henry J. Barre, vice- 
president ASAE and consulting agricultural 
engineer; Earl D. Anderson, Stran-Steel 
Corp.; and John W. Sharp, agricultural 
economist, Ohio State University. 


Another feature of the program was a 
panel on opportunities in agricultural engi- 
neering for engineering students. Panel 
members were E. S. July, Ohio Tractor and 
Implement Co.; R. R. Raney, New Idea 
Division, Avco Manufacturing Corp.; D. M. 
Byg, Ohio Extension Service; B. J. Lamp, 
Ohio State University, and Virgil Overholt, 
retired from Ohio State Extension Service. 

A talk by G. W. McCuen, retired head of 
the agricultural engineering department of 
Ohio State University, on his trip last spring 
to Southern Europe, North Africa and the 
Near East, illustrated by a selection of 
colored slide pictures he had taken on the 
trip, was the feature of the evening program. 


Robert C. Evans, vice-chairman, presided 
over the technical sessions. Truman Gains, 
chairman, was master of ceremonies at the 
banquet and conducted the business meet- 
ing. C. Edwin Smith, secretary-treasurer, 
read minutes of the previous meeting and 
reported the Section financially solvent. B. J. 
Lamp reported activities and plans of an 
agricultural engineering promotion commit- 
tee including publication of a brochure for 
vocational guidance, development of a 


speakers’ list, and gathering of information 
for speakers on agricultural engineering. 


The department of agricultural engineering of Ontario Agricultural College, Guelph, Canada, devised an interesting method of displaying types of 


building plans that are available in the Canadian Farm Building Plan Service. 
frame cattle barn, pole-frame poultry house, hog house, machine shed, fruit and vegetable storage, milk house, and miscellaneous structures. 
A complete program has been arranged, including a running commentary 
Annual Farm and Home Week in June before nearly 30,000 visitors. 
was shown demolished by hurricane forces (left). 


model is mounted on tractor-drawn trailers. 


All building models are constructed to exact scale and includes pole- 


Each 
and was shown during the 


A model barn was burned down to show the hazards of fire and another building 
Safety, economy, and work simplification were other features displayed during the program. Later 


it was shown to 4-H clubs and in September it played an important part in a seminar in farm buildings conducted by the college for members of the 
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Ontario Retail Lumber Dealers 
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The secret behind the Morflex Driveshaft’samazing ability to... 


end vibration and misalignment 
problems in PTO Pump Drives 
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Cut-away view illustrates Morflex neoprene biscuit principle applied at both ends of shaft. 


Driveshaft vibration and misalignment of the 
pump frame support have always been twin 
bugaboos with tractor power-takeoff drives. They 
put excess strain on hydraulic pumps and quickly 
wear out pump bearings. 


The Morflex Driveshaft solves this problem. 
Special resilient neoprene biscuits in the drive- 
shaft couplings give unusual torsional flexibility; 
compensate for all conditions of shaft misalign- 
ment: angular, axial, and parallel. The special 
design of the neoprene biscuits absorbs vibration, 
provides uniform stress and deflection under all 
operating conditions. 
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Unaffected by dust, dirt, water or weather, Mor- 
flex Driveshafts are ideal for the roughest jobs. 
They require no lubrication or maintenance. 


Compact Morflex Driveshafts fit limited space 
requirements; can be designed to fit specifications 
of mass-produced, tractor-mounted equipment. 


If you have a PTO driveshaft problem, it will 
pay you to investigate Morflex Driveshafts. 
Phone, wire, or write us today for fast assistance 
and full details. MORSE CHAIN COMPANY, 
INDUSTRIAL SALES DIVISION, ITHACA, 
NEW YORK. 


POWER TRANSMISSION 
PRODUCTS 


nes * Trademark 
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Wide Inner Ring Bearing 
Adds Pliable Type Seal 


The Fafnir Bearing Co., 37 Booth St., 
New Britain, Conn., has incorporated its 
“Plya-Seals’” in its line of wide inner ring 
ball bearings. The new development is 
designed to seal out excessive amounts. of 
contaminants when running at slow to 
moderate speeds, and still retain the bear- 
ing’s supply of grease. 

The consists of dished steel 


seal two 


plates, between which is sandwiched a syn- 
rubber-impregnated, 


thetic, fabric sealing 


washer. Both steel plates are fixed securely 
in an outer ring groove, and the inner 
plate provides a rigid backing for the seal 
washer and a close-clearance baffle for re- 
tention of grease. The outer plate is slightly 
shorter to permit the seal washer to flare out 
in wiper fashion, providing a tight contact 
between the inner ring O.D. and the sealing 
washer. 

The new bearing is dimensionally inter- 
changeable with the mechani-seal type bear- 
ings, and is equipped with a self-locking 
collar. It is available either in the relubri- 
catable or non-relubricatable type. They are 
also available, incorporated in Fafnir line 
of power transmission units. 


Reusable Hose Ends 


The Weatherhead Co., Fort Wayne Di- 
vision, Fort Wayne, Ind., has announced a 
new line of reusable hose ends identified 
as model H-69. The new design is partic- 
ularly suited for use where medium-high 
pressure, cotton-covered, single-wire braid 


hose is required. Compact design permits 
close coupling to conserve space. Threads 
match SAE and JIC standards. 

Sizes are as follows: Inverted male 
thread, “4 to ¥% in; female swivel, 4 to 
2in; rigid male pipe, % to 2in. Swivel 
nuts in the 4, %6 and 14-in sizes will con- 
nect to either JIC 37 deg or SAE 45 deg 
fittings. In %-in size the %g-18 thread will 
connect to the JIC 37 deg and the %-18 
thread will connect to the SAE 45 deg fit- 
tings. Swivel-type end no.8 is 14 pitch 
(AC811) threac. 
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Flexible Tool Bar Planter 


Deere and Co., Moline, Ill., has an- 
nounced its new No. 70 series flexi-planter 
for use in a wide range of applications in 
both narrow and wide-row crops. 


The new planter consists of self-driven 
units which clamp on any 114 to 2-in 
square tool bar. These units will plant sugar 
beets, edible beans, soybeans, corn, maize, 
sorghum, and many types of vegetable seeds. 
Rows can be spaced as narrow as 13 in. The 
13 planting rates range from 5 to 20 ft of 
forward travel for every revolution of the 
seed plate. Because the units are self- 


contained and self-driven, they can be used 
on front-mounted cultivator frames as well 
as on rear tool bars. Special hopper equip- 
ment for use with monogerm or processed 
beet seed includes a smooth, stainless-steel 
tube to aid free fall. Seed falls only 12 in 
from horper to furrow. 


Each unit floats on a parallel linkage for 
uniform-depth planting on uneven ground, 
and is mounted so that 85 percent of the 
weight is carried on the drive wheel and 
tne trash-cutting double-disk opener. Pene- 
tration and drive are further aided by ad- 
justable spring down-pressure of as much as 


80 Ib. 


Offers New Tractor Cab 


The Oliver Corp., Chicago, IIl., has intro- 
duced a new cab for its Super 99 and Super 
99 GM tractors. Full stand-up height and 
panoramic visibility for both sitting and 
standing positions are featured. A sloping, 
full-width, full-height windshield is stand- 


ard equipment, and a complete selection of 
side and rear enclosures is offered — de- 
mountable hinged side windows, glass- 
windowed rear doors or canvas rear curtains. 
The top is sheet steel covered with an in- 
sulation material to help absorb sound. 
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6-Cylinder Jeep Engine 

The Industrial Engine Department of 
Willys Motors, Inc., Toledo, Ohio, has an- 
nounced development of a new Jeep 6-cylin- 
der engine for industrial use. The engine 
was designed specifically to produce high 
torque at low speeds. 

Pistons are of aluminum alloy, each 
with a control band. This band is cast into 


the piston around the skirt as protection 
against collapse of the piston skirt. It is 
reported that piston slap and high oil 
consumption are reduced by the control 
band. Each 4-ring piston is fitted with full 
hard chrome top compression ring and a full 
hard chrome steel rail oil ring. 

Other features include new heavy-duty 
bearings, forged counter-weighted crank- 
shaft, new manifolding, single-barrel car- 
buretion, a compression ratio of 6.9 to 1, 
and 226-cu in displacement. The company 
reports full-load ratings of 143 lb-ft maxi- 
mum continuous torque and 33 continuous 
hp at 1200 rpm. At 2600 rpm the maximum 
continuous torque is 132 lb-ft, and continu- 
ous horsepower is 65 


New Baler 


New Holland Machine Co., New Hol- 
land, Pa., has announced a new family-size 
baler, called the Hayliner 68, which features 
a new principle in baler feeding. It report- 
edly measures the hay that goes into each 
bale slice forming bales of equal size and 
density. 

Described as having “flow-action” feed, 
the hay runs through the baler with no sharp 
corners to turn. A spring-loaded tine feed 
does the measuring. The tines lower into 
the hay and push it into the bale chamber. 
The lifting action of the tines as they return 
for another charge spreads the hay through- 

ea” 


4 


ee 


out the bale chamber. Emphasis has been 
placed on gentle handling of hay. 

A new tension tie and precision action are 
said to give improved bale tying. Knotters 
are located close to the chamber to reduce 
twine slack, and new-type needles are de- 
signed to wrap the twine around the bale in 
such manner as to hold the hay tight until 
the knot is ready to be tied. Other features 
include a clutch on the pickup drive which 
helps to control flow of hay into the feeder 
and to guard against choking in extra-heavy 
windrows; a floating pickup; fewer moving 
parts, and a liberal use of anti-friction bear- 
ings. It is available in either PTO or en- 
gine-driven models. 
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» Rev-Counters 
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With this new attachment, Veeder-Root (M 
Rev-Counters can be installed on any engine . U 


having a tachometer take-off in a position which 
is readily accessible for easy reading. Take-off can 
be furnished to suit average engine-speed. 

So now you can make it easier than ever for 
your customers to see that your product is 
performing up to its guarantee . . . to see when 
routine maintenance is coming due, and 
whether servicing is needed. 

You can count on Veeder-Root to figure out 
how to engineer these adaptable Rev-Couniters 
into your products . . . not only engines, 
but generators, compressors, heaters, 
refrigerators, and what have you? Write: 
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Tachometer Take-Off 
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Veeper-Root 


INCORPORATED 


HARTFORD 2 
CONNECTICUT 


New York 19, N. Y. 
Greenville, S. C. « Chicago 64, Ill. 
Montreal 2, Canada 
Offices and Agents in Principal Cities 
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& Rod Breaux not only farms 850 acres near 
3 Welsh, Louisiana, but finds time to design 
and build “labor savers.’’ Shown here is 
a land leveler he made. It is equipped 
with a hydraulic bucket lift. He can 
raise or lower the bucket with the flick 
of a finger, thus avoiding obstructions 
and damage to levees and speeding 

up his leveling operations. 
® Mr. Breaux is supplied with Texaco 
' ‘, products by R. J. Davis, who has 
® been a Texaco consignee for 39 

A years. 

’ Mr. Breaux finds that it pays to 
farm with Texaco products. 
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* Rod Breaux (right) shows the land 
leveler he designed and built to 
Texaco Consignee R. J. Davis (left) 
of Welsh, La. Mr. Breaux uses 
Marfak lubricant because it won't 
jar off, wash off, drip out, dry out or 
cake up. It sticks to bearings longer, 
sealing out grit and moisture. 


Havoline Motor Oil wearproofs en- 
gines, keeps them clean—free of 
power-robbing varnish, insuring 
maximum power. That's why 
Havoline is used on the L. A. Dahl 

Farm, Walnut, Illinois, as by 
other farmers from coast to coast. 
Popular Art Carlson (right) of 
Bollman Oil Co., Manlius, visits 
with Bud Russell at the Dahl farm. 


COLOR FILM 


"YOU AND THE 
WEATHER’ 


At the Stovall plantation, owned by Colonel The well-known C. C. Hoover ranch of Med- Farmers and ranchers are invited to see Texaco s 
William Stovall of Stovall, Miss., Texaco ford, Oregon, gets the neighborly service new full-color film on the weather, “You and 
PT Anti-Freeze is put in the radiators of Texaco Consignee K. B. Teeter. Both the Weather.” See the W eather Bureau in action; 
before cold snaps are due. It’s good prac- Diesel Chief fuel and Fire Chief gasoline latest authoritative information 
tice because PT Anti-Freeze does not foam are used because they provide maximum on droughts, hurricanes, etc.; 
or boil away in warm weather. One filling | power and economy. Bud Hoover is shown how cloud formations indicate 
lasts all winter. Popular Texaco Consignee _ visiting with Driver C. H. Davis. The weather changes. Ask your local 
Harry Moore of Clarksdale, Miss. (right}, Hoovers have found that it pays to farm Texaco Distributor for time 
watches John Long put in the PT. with Texaco products. and place of showing. 


DIVISION OFFICES: Atlanta, Ga.: Boston 16, Mass.: Buffalo 9, N. Y.; Butte, Mont.; Chicago 4, Ill; Dallas 2, Tex.; Denver 3, Colo.; Houston 2, Tex.; 


Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 16, La.; New York 17, N. Y.; Norfolk 10, Va.; Seattle 1, Wash. 
Texaco Products are also distributed in Canada, Latin America, and Africa. 
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How big 
should 


a farmer's 
toolbox be? 


Oyjainarity a look into a farmer’s toolbox would 
find an assortment of hand tools, some nuts and 
bolts, even an electric drill. Close by might be 
other hand and power tools too big for his toolbox. 
But there’s another set of farm “tools” that has 
yet to be found in any farmer’s toolbox. And it 
belongs. The livestock buildings. 


Compared to mechanization of field work, mech- 
anization in and around farm buildings is in its 
infancy. Most farmers who have abandoned the 
pitchfork for modern harvesting equipment will 
quickly admit to the back-breaking inefficiency of 
storing and feeding tons of harvested materials. 


The new grassland trend is to help reduce labor 
needs by using stock shelters as farm tools. Engineers 
and farmers are developing buildings for specific 
purposes. And they can be as flexible as an inter- 
changeable screwdriver handle. Best of all they keep 
farm operations running smoothly and efficiently. 


The use of machines and gravity for easy handling 
of grains and forages depends on building design. 
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Self-feeding arrangements in both buildings and ad- 
jacent feedlots can be streamlined with the right 
tools—the correct buildings—to work with. 


New Holland, in turn, continues to develop and 
build new and improved grassland machines that 
help ease the work in and around farm buildings— 
advanced machines like the Model 300 Spreader 
with the cross-conveyor attachment for automatic 
filling of horizontal trench or bunker silos and feed 
bunks. 


There’s a great future for young engineers at New 
Holland. If you'd like to know more about us, 
write: New Holland Machine Co., New Holland, Pa. 


cme 


‘‘First in Grassland Farming’’ 
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Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Allard, Gordon Herbert—College graduate 
trainee, Caterpillar Tractor Co., Peoria, 
Ill. (Mail) 311 Morton St., Creve Coeur 

Baldvinsson, Thorir — Chief architect Teik- 
nistofa Landbunadarins, Bunadarbanki 
Islands, Reykjavik, Iceland 

Bing, John H.—Product engineer, New Idea 
Division., Avco Mfg. Corp., Coldwater, 
Ohio 

Biskis, Kestutis $.—Layoutman, International 
Harvester Co., Tractor Works (Mail) 
1931 So. 49th Ave., Cicero, Ill. 


Bridges, James Luther — Agronomist, Re- 
search Foundation of the State University 
of New York (Mail) American Embassy, 
USOM, Tel Aviv, Israel 

Camp, Carl Rosser, Sr. — Partner, Haney- 
Camp Tractor Co., P.O. Box 115 Centre, 
Ala. 


Camp, Walter T.—Sales manager, Bearings 
Co. of America, Division of Federal- 
Mogul-Bower Bearings, Inc., Detroit, 
Mich. (Mail) 501 Harrisburg Ave., Lan- 
caster, Pa. 


Cannon, Moody Dale — Assistant professor 
and assistant agricultural engineer, Agri- 
culture experiment station, University of 
Arizona, Tucson, Ariz. (Mail) 3102 E. 
2nd St. 


Capper, Dennis Bowen—Director of Try- 
mech Ltd. and chief design engineer for 


Who can match this 


WISCONSIN ENGINE 
SERVICE RECORD? 


4,925 operating hours on a Model 77 New 
Holland Baler without an engine overhaul — 
verified by the owner's sworn statement! This 
represents 79,000 H.P. HOURS (conservatively, 
figuring the working horsepower at 16 hp., 
and multiplying by 4,925 operating hours). 


79,000 


H. P. HOURS 
ON A MODEL 77 


NEW HOLLAND BALER 


WITHOUT A 


SERVICE OVERHAUL 


Ni 
g siaat : ; 
ea. 
-. eee aod 
7 Tea 


Here you have a good answer to the question: How long will a Wisconsin 


Heavy- Duty Air-Cooled Engine last? 


Here is tangible proof of Wisconsin high quality, heavy-duty construc- 
tion and dependable, record-breaking performance under actual farm 


working conditions .. . 


proof, too, that the Wisconsin “MOST H. P. 


HOURS” trade-mark means exactly what it says! It is proof of long en- 


gine life and low-cost maintenance. 


It isn’t the rated horsepower of an engine that counts most but rather, 
the number of H.P. HOURS of on-the-job service it will deliver on your 
equipment under your operating conditions. You can’t do better than 
to specify ““Wisconsin Power” for your equipment. 


Write for Bulletin S-195 covering all Wisconsin Engines from 3 to 36 hp. 


3 iy ey iat 


_——<<—_ — Ty 
—* = 


Denings of Chard (Mail) Old Rose Cot- 
tage, Elton, Nr Ludlow, Salop, England 
Carpenter, Billy Joe—Design engineer, East 
Moline Works, International Harvester 
Co. (Mail) 143614 Grand Ave., Daven- 
port, lowa 

Chant, Lonnie Ray—Plant engineer, United 
Concrete Pipe Corp., P.O. Box 10283 In- 
dustrial Station, Dallas, Texas 


Corretier, Carmelo A. Gonzalez—Engineer, 
Agricultural Extension Service, PO Box 
607 Rio Piedras, Puerto Rico 


Coulter, Charles Pitts—Assistant sales man- 
ager, Cole Mfg. Co., Charlotte, N. C. 
(Mail) 1519 Audubon Rd. 


Courtenay, John Clement—Trainee, West- 
inghouse Electric Corp. (Mail) 446 North 
Bradford St., Gainesville, Georgia 


Cox, Charles W. — Farm Service Engineer, 
Central Illinois Light Co., Peoria, Ill. 
(Mail) 316 S. Jefferson St. 


Cox, Richard Graves, Jr.—Sales representa- 
tive, Cleveland Graphite Bronze Co., 
Suite 1001, 332 So. Michigan Ave., Chi- 
cago, Il. 

Crowder, John Preston, Jr. — Senior engi- 
neer, Virginia-Carolina — Corp., 
PO Box 1136, Richmond, 


Decker, John F. — District extension irriga- 
tionist, Nebraska Agricultural Extension 
Service, PO Box 186, Sargent, Nebr. 


Devakul, Debriddhi—Chief of engineering, 
Rice Dept., Ministry of Agriculture, Thai- 
land 

Dias, Galloluwege Robert William—Direc- 
tor, Machinery Research Section, Ceylon 
Research Station, Mahailluppalama, Cey- 
lon 

Douglas, Earl Henderson—Engineer, Axel- 
son Mfg. Co., Division of U.S. Industries, 
Los Angeles, Calif. (Mail) 6013 W 
76th St. 

Fabian, Zdenek Design engineer, Oliver 
Corp., South Bend, Ind. (Mail) 2621 
Cypress Way 

Fife, LaVon S. Manager, economic re- 
search, farm implement division, Inter- 
national Harvester Co. (Mail) 823 No. 
LaGrange Rd., La Grange Pk, III. 


Forepaugh, Vance B. Supervisor, farm 
market, Gulf Oil Corp., 1515 Locust St., 
Philadelphia 2, Pa. 


Fridley, Robert Bruce — Junior specialist, 
Agricultural Experiment Station, Univer- 
sity of Calit., Davis, Calf. 

Gill, William E.—Extension farm machinery 
specialist, Ohio State University, Colum- 
bus, Ohio 


Haise, Howard Ross—Technical staff spe- 
cialist in charge, western soil and water 
management section (SWCRB, ARS) 
USDA, Colorado A and M College, Fort 
Collins, Colo. 


Hillstrom, Hugo F. — Ventilation engineer, 
Farm Engineering Sales, Inc., Savage, 
Minn. (Mail) Cokato, Minn. 

Holteick, Chester Boyd — Project engineer, 
Hawaii Sugar Planters Assoc. Experiment 
Station, 1527 Keeaumoku St., Honolulu, 
Territory, Hawaii 

Howell, Henry E.—Owner, Henry Howell 
Drainage Contractor, 510 E. Higham St., 
St. Johns, Mich. 

Jensen, James Keith — Project engineer, 
John Deere Waterloo Tractor Works, 
Waterloo, Iowa 


Kesler, Herman—811 Piedmont Ave., N. E., 
Atlanta, Ga. 


Kimble, William Harley—Chief product de- 
sign engineer, Brillion Iron Works, Inc., 


200 Park Ave., Brillion, Wis. 
(Continued on page 836) 
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WHERE POWER STEERING REALLY COUNTS 


— making the job easier for the man who rides a tractor 


Power steering is every bit as desir- 
able for farm tractors as it is for 
passenger cars—and for more and 
better reasons. 

By taking the tiresome muscle 
work out of steering, it makes tractor 
work not only an easier task but a 
far more efficient operation. 

For example, power steering elimi- 
nates wheel fight and shock even 
over the roughest ground; it holds 
the wheel firmly against the furrow 
when plowing; it permits the tractor 
to be controlled by simply “point- 
ing” where the driver wants it to go. 


Bendix rea South Bend IND. 


Also, short turns become an easy, 
one-hand job even when the tractor 
is standing still. 

Any way you look at it, power 
steering saves time as well as work, 
and that’s exactly why power steer- 
ing on farm tractors is destined to 
be the next step forward in farming 
efficiency. 

Bendix Power Steering is a per- 
formance-proven product designed 
and engineered by Bendix, foremost 

roducer of power steering and 
Gone for the automotive industry. 
It is used with a conventional steer- 
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ing gear and is adaptable to existing 
steering linkage, permitting tractor 
manufacturers to make production- 
line installations without costly or 
extensive engineering changes. 

Manufacturers interested in add- 
ing Bendix Power Steering to their 
present list of sales features are 
invited to write for further details to 
BENDIX PRODUCTS DIVISION, SOUTH 
BEND, INDIANA. 


Export Sales and Service: 
Bendix International Division, 
205 East 42nd Street, New York 17, N. Y. 


*U.S. Pat. Off. 
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Applicants for Membership 


(Continued from page 834) 


Lacayo, Guerrero Armando—Assistant head 
agricultural engineering, Servicio Tecnico 
Agricola De Nicaragua, Managua, Nica- 
regua, C.A. (Mail) 363 West Shaw Hall, 
East Lansing, Mich. 


Lamont, Robert D.—District sales representa- 
tive, ‘Cleveland Graphite Bronze Co., 332 
So. Michigan Ave., Chicago 4, Ill. 

LeGros, Lawrence—Manager, experimental 
fabrication, Tractor and Implement Divi- 
sion Ford Motor Co., 2500 E. Maple Rd., 
Birmingham, Mich. 

Leslie, Howard O. — Sales engineer, Chain 
Belt Co., Milwaukee, Wis. (Mail) 2825 
27th Ave., Rock Island, Ill. 


Heavy-Duty ° Over-Center Clutch 


Long, Melvin E. Experimental engineer, 
John Deere Dubuque Tractor Works, Du- 


buque, Iowa 


Low, Robert M.—Sales representative, New 
Holland Machine Co., New Holland, Pa. 
(Mail) 6B University Heights, Burling- 
ton, Vt. 


Macdonald, John Thomas—Research assist- 
ant in agricultural engineering, University 
of Connecticut (Mail) Pomfret Center, 
Conn. 


Martens, Maurice J.—Agricultural engineer, 
John Deere Spreader Works, East Moline, 
Ill. (Mail) 2144 10th St. Place, East 
Moline, Ill. 


Meyer, Vernis H. — Junior engineer, John 
Deere Des Moines Works 


Granger, lowa 


(Mail) 


“MORLIFE clutch 
has gone 851 
bours without 
slipping or 
adjustment.” 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working in 
sand.” 


Sy 


*“*MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment.” 


“MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


—with MORLIFE® Clutch Plate @&™ 


This new AIR-FLOW type clutch was designed to 
provide unusual air cooling qualities. Increased 
torque capacity is obtained with the Morlife clutch 
plate. Levers are counterbalanced to eliminate self- 
engaging tendencies, when the clutch is idling. An 
unique spring-loaded feature greatly reduces fre- 
quency of adjustment. For information how this new 
Rockford AIR-FLOW clutch, with 
Morlife plate, will improve the op- 
eration and increase the on-the-job 
hours of your heavy-duty machines, 


write— 


*“*MORLIFE ree 
cuires lighter 
handle pull and 
one tenth the 
@djustments.” 


CA 


“MORLIFE pulls 
harder and lasts 
six to ten times 
longer.” 


“Won't buy a 
wnit that isn't 
equipped with 
Durable MOR- 
UFE clutch.” 


ROCKFORD Clutch Division BORG-WARNER 


Export Sales 


1325 Eighteenth Ave., Rockford, Illinois, U.S.A. 


Borg-Warner International — 36 So. Wabash, Chicago 3, II. 


Morrison, Keith A. Field representative, 
Michigan Farm Equipment Assoc., 515 
Murray Bldg., Grand Rapids, Mich. 


Olson, E. I.—Chief field engineer, Durkee- 
Atwood Co., 215 7th St. N.E. Minneap- 
olis 13, Minn 

Pasley, Robert M. Agricultural engineer, 
(SCS), USDA (Ma:i) PO Box 259, 
Marion Kans. 

Peters, James Douglas — Trainee, Westing- 
house Standard Control Division (Mail) 
702 First Ave., S. W., Moultrie, Ga. 


Peters, Robert John Salesman, Reynolds 
Metals Co., 1500 Fisher Bldg., Detroit, 
Mich. 

Platte, Gene A. — Partner, Platte Brothers 
Farm Trenching, RR 2, Portland, Mich. 


Platte, Marvin J. — Partner, Platte Brothers 
Farm Trenching, RR 2, Portland, Mich. 


Polvi, Robert Leo — Graduate student in 
Agricultural engineering, Oregon State 
College, Corvallis, Ore. (Mail) 335 No. 
10th St. 

Potter, John Delwyn—Agricultural and com- 
mercial engineer, Gulf Power Co., 34 
East Garden St., Pensacola, Fla. 


Reece, Wendell Dale — Engineer trainee, 
John Deere Des Moines Works, Des 
Moines, Iowa (Mail) 3011 27th St. 


Roach, Donald H.—Sales engineer, Bower 
Roller Bearing Division, Detroit, Mich. 
(Mail) 2921 24th Ave., Moline, III. 


Said, Nasir—Graduate student in agricul- 
tural engineering, Oregon State College, 
Corvallis, Ore. (Mail) 114 No. 15th St. 

Saunders, Peter—Designer, W. S. Atkins & 
Partners, Consulting Engineers, 158 Vic- 
toria St. London, $.W. 1, England (Mail) 
24 Upper Rd., Foster Clark Estate, Maid- 
stone, Kent, England 


Snavely, Charles Albert — Executive secre- 
tary, Illinois Retail Farm Equipment 
Assn., 3500 North Adams St. (PO Box 
1146), Peoria, Ill. 


Springston, Rex Bailey — Rural representa- 
tive, Virginia Electric Power Co., Roan- 
oke Rapids, N. C. 


Tharp, Russell Warren—Trainee, Caterpillar 
Tractor Co., Peoria, Il]. (Mail) 917 Pam- 
mel Ct, Ames, lowa 


Vanderhoof, Sumner F. Field representa- 
tive, Olin Mathieson Chemical Corp., St. 
Louis, Mo. (Mail) 1310 St. John, Garden 
City, Kansas 

Weaver, Harold R. — Owner, Harold R. 
Weaver Trenching Service, 3667 36th St. 
S.E. Grand Rapids 8, Mich. 


Wegman, James—Sales engineer, Industrial 
Pump Corp., PO Box 5116, Tampa, Fla. 
(Mail) 4405 West Anita Blvd., Tampa, 
Fla. 


Wilkes, Raymond Steele — Trainee, John 
Deere Spreader Works (Mail) 4546 13th 
Ave., Moline, Ill. 


Yerkey, Berma Blaine—Engineer specialist, 
(SCS), USDA, Keyser, West Va. (Mail) 
PO Box 329, Keyser, West Va. 


Yuenger, Robert L. — Design and develop- 
ment engineer, Starline, Inc., 300 W. 
Front St., Harvard, Ill. 


Transfer of Membership Grade 


Burrowbridge, Donald R.—Agricultural sales 
engineer, Public Service Co. of Northern 
Illinois, 314 So. State St. Belvidere, II. 
(Associate Member to Member) 

Foster, Bruce Allen — Copywriter, Aubrey, 
Finlay, Marley and Hodgson, Inc. (Mail) 
211 Shabbona Dr., Park Forest, Ill. ( Asso- 
ciate Member to Member) 

(Continued on page 838) 
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OU TO SERVE HIM BETTER 


Before you design 
be sure to see 
Bulletin 454. 


SEALMASTER BEARINGS A DIVISION OF STEPHENS-ADAMSON MFG. CO., 67 RIDGEWAY AVENUE, AURORA, ILLINOIS 
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Throughout the farm machinery industry, engineers 
are busy designing new and better machines, not only 
to make the U.S. farmer's job easier but more efficient 
and profitable. Replacement sales bear out the fact 
that the farmer wants more than a rolling, clanking 
machine to get him by. He is well aware of the cost of 
maintenance and work stoppages and has become 
increasingly quality conscious. He looks beyond the 
trim design and brightly painted exterior into the ‘‘guts” 
of the machinery. The bearings are an important 
checkpoint in his search for quality. SEALMASTER 
Bearings have become synonymous with quality in 
farm machinery. Patented SEALMASTER features 
like Zone Hardening, Floating Ball Retainer, Locking 
Pin & Perimeter Dimple and Labyrinth Seal assure 
maximum performance and smooth power transmis- 
sion. Find out today what they mean to you in custo- 
mer satisfaction and repeat sales. 
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NEW BOOKS 


x. The Future of Arid Lands, by Gilbert F. 
we White. Cloth, 6x9 inches, ix+453 pages. 
Vass: Illustrated and indexed. Publication No. 

43 of the American Association for the Ad- 
vancement of Science, 1515 Massachusetts 
Ave., N. W., Washington 5, D. C. $6.75. 

This volume contains the papers and rec- 
ommendations from the International Arid 
Lands Meetings. Scientists from 17 coun- 
tries and from as many disciplines met to 
assess the state of man’s struggle to make 
productive and stable use of the world’s 
arid lands. 

The book records a range of thinking 
without attempting to reconcile differences 
of view or to fill obvious gaps. The individ- 

5 . ual papers and the group recommendations 
lta tat cs pat % ; may be considered guideposts to scientific 
ee a ET ea ae . development in at least three ways. They 
mark a promising method of collaboration 
across both national and disciplinary bound- 
aries. They point to specific areas of re- 
search where more activity is needed. They 
suggest methods of thinking about the fu- 
ture that may play a significant role in shap- 

ing that future. 

The contents include sections on: Vari- 
ability and predictability of water supply; 
better use of present resources; prospects 
for additional water sources, and better 
adaptation of plants and animals to arid 
conditions. 
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Harbage, Robert P. — Product engineer, 
New Idea Division Avco Mfg. Co., Cold- 
water, Ohio (Mail) 400 Harrison, Green- 
ville. (Associate Member to Member) 


Leme, Hugo de Almeida Professor and 
head, machinery section, Luiz Queiroz 
College of Agriculture, University of San 
Paulo, Piracicaba Est., S. Paulo, Brazil, 
South America (Affiliate to Member) 


Luscombe, James A. — Agricultural engi- 
: ; Pia ee we neer-in-charge, (ARS, AERB), USDA 
STOW Flexible Shafts have effectively solved cin Of ores a (Mail Box 107, Clemson, S. C. (Asso- 


ciate Member to Member) 
power take-off problems on both trucks and Rumley, E. S. — Manager, product planning 


tractor-trailers. Large shafts, such as the =e : and programming office, Tractor and Im- 


, , , plement Division, Ford Motor Co. 
1%" pictured above which transmits up to Diagram shows (Mail) 678 Covington Rd., Birmingham, 


: AF STOW power Mich. (Associate Member to Member) 
¥. heir ability on power S 
wage re wee ver a d es re nbgeetinn Shove, Gene Clere — Graduate assistant in 
take-off applications more efficiently an t agricultural engineering, Iowa State Col- 
. i . through 90° bend. lege, Ames, Iowa (Associate Member to 
with more trouble-free service... ember) 
to operate pumps for petroleum, milk and other liquids; hr Sues. orig . — Maginees, tenetor 
‘ P development, John Deere Waterloo Trac- 
to operate conveyors for grain, coal; to operate tor Works (Mail) 1906 Iowa St., Cedar 
compressors 0n refrigeration trucks. Falls, Ia. (Associate Member to Member ) 
Westerberg, Kenneth W. — President-man- 
. ager, Farm Engineering Sales, Inc., Sav- 
Why not put Stow to work on your power drive problems? Stow Engineers age, Minn. (Affiliate to Member) 
: Williamson, Leslie Howe—Agricultural en- 
are always at your service. gineer (SCS) USDA (Mail) 926 E. Cen- 
tral Ave., Hemet, Calif. (Affiliate to 
For complete engi- > 7 Member) . 
neering data and es ; > ad Willrich, Ted L. -Assistant professor and ex- 
illustrations on STOW Write today for Bulletin 542 —— =e - tension agricultural engineer, Iowa State 
Flexible Shafting— and complete data on Power ae College (Mail) 1911 Burnett St., Ames, 
Write today for FREE Take-Off drives. “ys lowa (Associate Member to Member) 
Bulletin 525. Rein ; Witt, Robert H. — Product design engineer, 
Sent International Harvester Co. (Mail) 644 
Lakeside Dr., Hinsdale, Ill. (Associate 
or pierce $ we eee a oes Member to Member) 
AN u FACTURING CO. re Zakiyah, Adib — Teacher, Agricultural Sec- 


ARS “age Bis Se Me ee ondary School of Damascus, Ministry of 


Agriculture, Hader St., Hame, Syria 


39 SHEAR ST., BINGHAMTON, N. Y. (Associate Member to Member) 


AGRICULTURAL ENGINEERING * DECEMBER * 1956 


ae 13% et pe ‘3 Satie er phe et ap Pee ha Mate ey ee pk i & ull | 
4a aa RAL ARR SAN ik — 
ip 4 
i ; * 
nee ee orn ee ee eee ee 
at er a PE 
Be eee ee paw ie ie etre Mima -< roa Ss 
Oe 2: Bs o . eet “See ——_—_—_——— ‘ 
ee eee gypten ye pa , he en 4 . 
: ei Ach 3 a 
Tee: a 
+i ‘Bh 3 “4 
es 3 
ae gue «ae 
a a a Oa Fee oe ee ee 
ceri ay 
Cee £ 
cee s ‘7 
Caan a2 } 
Belem stem; | 
eae Fated | 
i ue: deat } 
, an 
oe Rass 
ater ki 9 
=e en = ] 
ry: “Sas ® 
Pay “aes, s if 
mee Se. ae ; 
ae a sil : 
ae SS. me > . 
a Se ee . 
RCS: “SS gd } 
a _ J 
<e , , 
aa ap lage 
ae z Bi sd # 
ae re 4 
ar: : Sy t > ial 1 
aa 3 
a 
ae Slee 
ee ms, { 
‘eae a ‘| 
jets ir od 
hee A : 3 ay 
ae tO Me 5 
ae = 
cA > : 
Pee 
ae 4 
Beer 
on , * 4 
oe, Sy 5 
a. 4 
Pape. 
ieee me Ser ey 2 ny ae age zy eam 
Vagal Le SE a oy x Re Te eas ‘ ————}— 
ay easy ea” Lee aes _ 
her ee, a ed = J 
ee. ite ee UU is 4 
res ote: a ee — Ese | as Ts 4 
“ieiales : 5 z Ba |. wa Ske taal 5 , °5 2 
ie | * ae: TG aE, igen eee ‘ 
tees -. , aa ¥ 1 Seen eee : ; . —_ 4 
tage i. <a eds a Aah 
7 : a “ yer ee ie 2 
a4 : . _ : ~. : 
ee Bes a = “ 
Bale a ‘dees ‘ one . : 
ma ee ef Wie H 
i -_ | 
ae — ——-—____ __ __ _____ —-——_ --— —» a 
boy 4 
eine: tg 
pagans iy 
ae 
ee: x 
Beer, 
Pama ss | 
Wik ; 
ae : 
sane re 4 
ae 4 
es 4 
ee 
eae 
7) aa d 
eat - 
sd Ac 
‘clas z.. 
hee 
a: ‘ 
ay ‘ 
pees | 5 
Reus * { 
eee ef) ‘ 
Ee a 
ie 
aes 
= Z 
i 5 
- Tig . 
ear 3 
past 
eed 
a a -_ 
" Ria te ay 2 
Pa > 2 eee 
i an ae 
xi, i ia, 
ee ss) ae 253 : PRES srnrammamagenramumnn seston cur 1: supa etn unmount smn -_ _ —s 
“fs a re _ a 
sais 
elias 
wate: : 
a Oe 
ee . 
> es : 
ne a 2 ee FE an TOOLS OR aK ‘ opis tie RAs ts See Peg ee ee ae ee eg ee ase OSM OM i niet ge 4 Ea a Reg Se C 
Tage Shak cd amas Cea a. Pte See pike area). ay a = ates) Sa i a ih cue seer gc 8 sa i be st Oa Pe ORS, 1 a ee 
Bee eee | ory ere neh Oy! ae ee Sear SSE I gw Te a eee lS mee to i sae oes ik Me. MM Re - Mei re: | 
i eM a5. etl i ee Sao aay a ie one, at eas 4 wines Sc ” pore ESA Gi ae iS ah te Pave 4 Fe 
GME Gee PET oe ey eee ee - nae re Bee A = 6 Wear Bas “asta ce 
ea ee Ore ere ee my ee pee gesty, Regs Cane VR GS Sr ‘Sales wee ——— — —— 
ty agente ocr sok Nuch sel ME Times Messe Flee Bo A Me oe Na eo Pe eS BS Semen a oo a. re Pe ae, Can Tae . 


| 
| 


ae. 


WE Se 


f- ee 2 


How LINK-BELT makes it easy to 
work augers into your design 


i. 
. 


ge? 


' 


Ss a 


HERE augers are a vital part of 
any equipment, here’s the sure 


way to better equipment design. Link- 
Belt augers are available in a full 
range of diameters, gauges and pitches 
... in any suitable metal to meet your 
most exacting requirements. And 
they’re simple and compact, accu- 
rately made to insure dependable op- 
eration. 

For any design problem involving 
augers ask the Link-Belt office near 
you for engineering assistance. 


WS 


SELECTED FLIGHTING for all your auger 
needs. Helicoid, sectional or a range of 
other types are available in the metal 
and finish best suited for your design. 


SIMPLICITY OF CONSTRUCTION 
and sturdy design of Link-Belt augers 
provide dependable, efficient operation 
on your machine. One basic assembly 
— no other moving parts to break down. 


The complete auger, for gathering cut grain back of the sickle bar, 
is furnished by Link-Belt for this harvester-thresher. 


ndeinbadi j . 
YOUR CHOICE OF METALS answers your 


ENGINEERING SERVICES. Our auger spe- 
cialists will help to analyze your special 
needs . . . integrate all elements of your 
design for overall system efficiency. 


requirements for handling corrosive or 
abrasive materials. And Link-Belt uses 
only specially selected steels. 


FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Indust 
Export Office. New York 7: Canada, Scarboro (Toronto 13); Australia, Marrickville, 
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Get in touch with the nearest 
Link-Belt office for your copy 
of Screw Conveyor Data 


Book 2289 .. . today. 


ALL COMPONENTS — conveyor screws, 
collars, couplings, hangers, troughs, 
trough ends, flanges, drives—are avail- 
able for every design. 


a 


14,052 


There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
-S.W.; South Africa, Springs. Representatives Throughout the World. 
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PERSONNEL SERVICE BULLETIN 


Note: In this bulletin the following listings BER — O-330-655, O-316-656. NOVEMBER 


current and previously reported are not repeated O-252-657, O-363-658, O-365-660, O-365-661, 


in detail; for further information see the issue O-365-662, O-382-663. 


of AGRICULTURAL ENGINEERING indicated. ‘‘Agri- 
cultural Engineer’’ as used in these listings is 
not intended to imply any specific level of pro- 
iciency or registration as a professional engi- 
neer. Items published herein are summaries of 
mimeographed listings carried in the Personnel 
Service, copies of which will be furnished on 


request. To be listed in this Bulletin, request AGRICULTURAL ENGINEERS (2) for ex- 
form for Personnel Service listing. tension work, one with rank of professor, one 
or assistant professor, for planning 
of extension program based on 
633. JULY — O-183-634, O-180-636, O-198-637, needs of commodity groups in an eastern state. 

* 022 918.8! Ierrer 924-8 Age 26-36. 
O-215-638, O-216-639, AUGUST O-234-641, or equivalent. 
ings. 


associate 


PosITIONS OpEN —JUNE—O-181-632, O-181- and 


O-217-643, O-239-644, O-240-645, O-244-647, 
O-262-648. SEPTEMBER — 0O-271-650, O-305- 


with the stamina it takes 


for agricultural use 


Here are your kind of gauges. They bring 
you not only that time-honored Marsh 
precision and accuracy, but also a proven 
ability to stand up and stay accurate under 
toughest conditions. 

In the Marsh Type AA series you have 
the one line of pressure gauges designed 
expressly for agricultural ammonia appli- 
cations. And in the broad, respected Jine 
of Marsh Gauges you will find the best 
answer to any crop sprayer or other pres- 
sure gauge needs. 

Note the accompanying facts covering 
Marsh Gauges; then 


Ask for Complete Details 
MARSH INSTRUMENT COMPANY 


Sales affiliate of Jas. P. Marsh Corporation, 


Dept. 20, Skokie, Ill. 


Marsh Instrument & Valve Co. (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 


CROP SPRAYER 
GAUGES 


This Marsh Type IDP is suit- 
able for any pressure medium 
that will not deteriorate brass. 
Ranges for all sprayer appli- 
cations. In the broad Marsh 
line there is a gauge for every 
service. 


GUST - 


323-33, 


execution 


PosITIONS WANTED—JULY—W-190-23. AU- 
W-283-26. SEPTEMBER W-284-27, 
W-308-29, W-359%30. OCTOBER—W-315-31, W- 
W-328-34, W-332-35. NOVEMBER 

W-255-36, W-379-37. 


NEW POSITIONS OPEN 


Designed for Agricultural 


Ammonia Needs 


These gauges typify the Marsh 
Type AA series of 2/2” gauges: 

A 60-lb. and 150-lb. gauge 
for ammonia metering devices 
—both have accurate one- 
pound readings. 

A 300-Ib. and 400-lb. gauge 
for bulk plants. Also com- 
pound gauges—30” x 150 
Ibs. and 30” x 300 Ibs. 

All Type AA gauges are 
corrosion resistant throughout, 
moisture and dust resistant, 
easy to read, and, above alll, 
built for lasting accuracy. 


400 Ib. 
ammonia gauge 


BS deg in agricultural engineering 
MS deg preferred for higher rat- 
Several years of responsible engineering 
experience necessary for higher ratings. 


Able to 
651, O-307-652, O-292-653, O-314-654. OCTO- cooperate and interested in helping farmers and 


consumers through the application of engineer- 
ing principles to agricultural production and 
marketing problems. Good opportunity for 
advancement. Salary $5889-$9826, according to 
qualifications and rank, 11-months basis. O- 
374-664 


AGRICULTURAL ENGINEER, assistant or 
associate professor rank, for research in cran- 
berry mechanization in an eastern agricultural 
experiment station. Age 24-30. MS deg in agri- 
cultural engineering or equivalent, or BS deg 
and 2 yr in machine development work. Able to 
cooperate with associates and farm groups. 
Salary $5889-8684, according to qualifications 
and rank. O-374-665 


AGRICULTURAL ENGINEERS, for sales, 
service or sales management in steel farm 
buildings and crop conditioning equipment with 
nationally known organization. Excellent mar- 
ket, growing business. Sales experience pre- 
ferred. Excellent opportunity to advance in 
sales managemeut. Salary open. O-384-666 


GRADUATE ENGiNEER for design and de- 
velopment work on hay and forage machines 
Qualifications must include 5 years or more 
experience in the implement field or advanced 
schooling such as MS deg in engineering. Plant 
located in central Midwest city of 35,000. Salary 
open, depending upon experience and ability 
Excellent opportunity for advancement. O-385- 
667 


AGRICULTURAL ENGINEER or related 
training to develop irrigation sales program 
with established farm equipment distributor lo- 
cated in Michigan and Indiana. Age 28-40, 
go20d family man, able and willing to travel 
over two state area. Several years sales experi- 
ence required, pilot's license important. Salary 
commensurate with experience. O-388-668 


ENGINEER, preferably with hydraulic ex- 
perience, wanted tor general work on large 
western government irrigation project. Work to 
consist of office and field engineering, directing 
hydrographic work, and canal and dam opera- 
tion. Opportunity for administrative work and 
direction of maintenance on canal system 
Housing available. Salary $4,480 per year, plus 
approximately $300 overtime per year for grad- 
uates, $5,335 per year plus $300 for engineer 
with 6 mo experience. O-389-669 


AGRICULTURAL ENGINEERS (2 or more) 
for design and development of structural and 
mechanical equipment, inciuding original de- 
sign, field test, production design, and follow 
through on pilot run with established manu- 
facturer in Midwest. Age-25-40. BS deg in 
agricultural or mechanical engineering, or 
equivalent practical experience Farm back- 
ground preferred. Neat appearance and ability 
to work with production and sales groups. De- 
sire to live in small community. Good oppor- 
tunity for advancement. Salary open. O-394-670 


AGRICULTURAL ENGINEER to assist man- 
ager of agricultural engineering with a name 
brand vegetable canner in the Upper Midwest. 
Work will include assisting with design and de- 
velopment on tillage, fertilizing, planting and 
harvesting equipment; and with maintenance, 
improvement, management and operatioa of 
fleets of field machines. Age about 24-28. BS 
degree or higher in agricultural or mechanical 
engineering. Practical experience in design and 
development, servicing or fleet operations de- 
sirable. Must be able to work with people. Ex- 
cellent opportunity for well-qualified man, in- 
terested in application of engineering principles 
to agricultural production operations. Salary 
$450 monthly to start. O-393-671 


AGRICULTURAL or MECHANICAL ENGI- 
NEER for research in handling, transportation, 
and storage of perishable agricultural commodi- 
tics, with federal agency. Location in East 
Age, under 35. BS deg or higher in agricultural 
or mechanical engineering. Experience in re- 
frigeration and instrumentation desirable 
Interest in research. Qualifications for federal 
civil service. Opportunities and benefits usual 
for civil service. Salary $6115 to $7035. O-396- 
672 

DESIGN ENGINEERS, to handle creative 
design work oa agricultural and industrial ma- 
chines. 3S or MS deg in agricultural or me- 
chanical engineering required. Positions require 
creative ability and a pleasant personality. 
0-401-673 


AGRICULTURAL ENGINEER for new posi- 
tien as research and new product development 
manager with established manufacturer of 
farm materials handling equipment in Upper 
Midwest. Responsible for conceiving, designing, 
developing, and acquiring new products for es- 
tablished and new markets. Will work closely 
with engineering department. Age 30-45. Degree 
in engineering. Farm background. Practical 
engineering and sales experience. Inquiring 
mind. Ability in speaking and writing. Co- 
operative. Successful administrative back- 
ground and proven record of accomplishment. 
Salary open. O-402-674 

(Continued on page 842) 
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Cleveland Graphite Bronze has become the leading maker of sleeve bear- 
ings and bushings because of the ““extras’’ we give our customers. 


One extra we give our customers is outstanding engineering: funda- 
mental research at the Clevite Research Center; original thinking at the 
design stage; searching thoroughness in testing and development. To 
follow through, weshaye a fast, able team of field engineers, working on 
specialized problems in our customers’ plants. 


With this concentration on engineering, we have introduced almost all the 
real improvements in our industry in the past 35 years, and have put them 
to work for the leading manufacturers in half a dozen different fields. 


C. G. B. customers are getting the best advice, and getting it first. Are you 
missing out on it? 
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NEW BULLETINS 


Septic Tanks for Dwellings, by Earl G. 
Welch and James B. Kelley. College of 
Agriculture and Home Economics, Agricul- 
tural Extension Service, University of Ken- 
tucky (Lexington) Circular 431 (revised). 

This 23-page circular discusses plans for 
a sanitary sewage disposal system on a farm. 
The contents include sections on disposal 
without running water; disposal with run- 
ning water where a septic tank is needed; 
operation of septic tank disposal system; 
design features of septic tanks; constructing 
a concrete tank; concrete block septic tank; 
the disposal field; disposal of sewage in 
poorly drained and tight soils, and care of 
a septic tank. 
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Mechanical Potato Harvesting (A sum- 
mary of work in Maine), by H. D. Bartlett 
and D. H. Huntington, Maine Agricultural 
Experiment Station, University of Maine, 
(Orono). Bulletin 549 (July, 1956). 


This 23-page bulletin covers the work on 
potato harvester development for Maine. 
The mechanical principles of harvesters, the 
field performance of the machines with dif- 
ferent features, methods of handling the 
potatoes from the harvester into storage, 
and economic considerations of mechanical 
harvesting are described. Cost analysis and 
harvesting performance of mechanical har- 
vesters for the 1955 season are reported. 


Copies of the bulletin are available by 
writing to the Maine Agricultural Experi- 
ment Station, Orono. 
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Patterns and Classes of Rainfall at East 
Lansing, Michigan, and Their Effect Upon 
Surface Runoff, by James L. Smith and 
George A. Crabb, Jr. Reprinted from the 
Quarterly Bulletin of the Michigan Agri- 
cultural Experiment Station, East Lansing, 
Vol. 39, No. 1 (August, 1956). 


This paper presents some of the relation- 
ships found to exist between certain pat- 
terns and classes of rainfall and the occur- 
rence of surface runoff from watersheds at 
the Michigan Hydrologic Research Station 
where the tests were made. Precipitations 
totaling 0.25 inch or more were analyzed in 
this study. For the purpose of the study, 
rainfall classes were defined as the range of 
intensity within which the major portion of 
precipitation occurred during a given storm. 
Patterns were defined as the section of storm, 
with relation to time, at which the highest 
intensities are concentrated. 


Better Construction with Threaded Nails, 
by E. George Stern. Virginia Polytechnic 
Institute Wood Research Laboratory, Blacks- 
burg. Bulletin No. 25 (September, 1956). 

This 16-page bulletin discusses the merits, 
types, and the uses of threaded nails. It is 
illustrated with pictures, and includes a 
specification data chart for threaded nails. 
The bulletin reports that the improvements 
made and economies achieved as a result 
of the use of properly threaded nails are 
important to architects, builders, and pros- 
pective home owners. On a nationwide basis 
the savings involved are tremendous when 
considering that over a million homes are 
being built during a year, and lumber can 
be saved by increasing the spacing between 
studs by using threaded nails. 


Personnel Service Bulletin 


(Continued from page 840) 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER for design, 
development, research or writing in soil and 
water field with public service, consultant, or 
farming operation in South or East. Willing to 
travel. Interested in field work. Widower. Age 
26. No disability. Available now. BS deg in 
agricultural engineering 1954, University of 
Tennessee. Experience 9 mo in farm machinery 
parts depot. SCS 2 mo before entry in military 
service, as assistant to work unit conserva- 
tionist. Commissioned service in Army Corps of 
Engineers 2 yr with assignments as accountable 
post engineer, supply and spare parts officer, 
assistant post engineer responsible for opera- 
tions, heavy equipment, safety program, sugges- 
tion evaluation, issistant ‘ire marshall, super- 
vision of major repair and construction proj- 
ects, depot land management plan, and land- 
scape plan. Salary $5,000. W-377-38 


GRADUATE AGRICULTURAL ENGINEER, 
with 15 yr experience in operating, maintaining 
and some construction on all sizes of govern- 
ment irrigation projects. Last five years super- 
vised al) phases of operation and maintenance 
at large western government dams and canals 
system. Age 39 years, married. Prefer western 
United States. Salary $8,000 per year. W-390-39 


AGRICULTURAL ENGINEER for design, de- 
velopment or research in power and machinery 
or rural electrification with industry or public 
service, anywhere in the United States. Oc- 
casional travel. Married. Age 27. No disabil- 
ity. Available January 1. BS deg in agricul- 
tural engineering, June 1952, University of 
Idaho. Active commissioned service in USAF, 
2 yr. Farming on 80-acre irrigated farm for 
2yr. Salary open. W-366-40 


AGRICULTURAL ENGINEER for extension, 
teaching, resea:ch, or writing, in rural electric 
or product processing field, with industry or 
public service, in Midwest or West. Limited 
trave! preferred. Married. Age 31. Corrected 
vision. Slight hearing defect. Available on 
reasonable notice. BS deg in agricultural engi- 
neering, 1951, University of Nebraska. Farm 
background. Part time employment while at- 
te.ding the University. With public power dis- 
tricts 5% yr as electrical consultant. Enlisted 
service in Infantry 18 mo. Salary $6,000 to 
$6,500. W-391-41 
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As farm tractors increased in power, speed and 
work capacity, it became obvious that the quality 
and efficiency of the implements used with them 
would have to be stepped up, too, if they were to 
utilize to the fullest extent the expanded potenti- 
alities of the tractor. 


The conventional pitman-drive mower was one 
of the important farm tools that had seemingly 
reached the limit of its capacity. Its already ex- 
cessive vibration would only become more destruc- 
tive with faster ground travel and increased sickle 
speed. 

Allis-Chalmers engineers met this challenge by 
designing a completely new mower — the No. 7 
— in which the pitman drive is superseded by the 


TWIN-WHEEL is an Allis-Chalmers trademark 


1956 * DECEMBER * AGRICULTURAL ENGINEERING 


sages 


» ‘oS 


ee F 
ee 
: % Sar tt SS ee 

1 Aas Se er Or a EY 


ie = ee cs 
me ns Se el 
Ft See as Se, SE 


ALLIS-CHALMERS 


Sa eS le 


i 


a 
: 
, 
Zs 


TWIN-WHEEL drive eliminates pit- 
man. Heavy twin flywheels are 
counter-rotating . . . balance each 
other and sickle motion. 
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new and different TWIN-WHEEL drive, with two 
counter-rotating flywheels that reduce vibration al- 
most to the vanishing point. 

The TWIN-WHEEL drive is integral with the 
cutter bar — always on the same plane --- result- 
ing in smooth, vibrationless operation at any angle 
from vertical to 45 degrees below horizontal... 
with cutting speeds up to 2800 sickle strokes per 
minute. 

In addition to faster ground travel, greater mow- 
ing capacity, and longer life, the new No. 7 mower 
has all of the other features farmers need and want 
in a mower. Yes, the mower is keeping pace with 
today’s faster, more powerful tractors! 


ALLIS-CHALMERS, FARM EQUIPMENT DIVISION, MILWAUKEE 1, WISCONSIN 
jh 
M 


843 


pe eee 
> A ee eee fe, eee, ery ee 
4 ee i E Bae & —_ + > 
y Rie 
Wee 
f deiad 
i ~~ 
' Sax 
f a \ 
| £ os 
: Ae 
i ‘ # é ie : tis 
| THE MOWER |! s 
Loo wi a. 1 
} 4 ‘ qe 
fe. 
F - 
: ee 
F aa é s 4 
F : re = PZ ” pw 
: egies — “SP si AiG £s 
4 Sag 3 i ee 33 a ——s Zz a 
: ie ast eS ee q oe E or ARS x 
\ Pe a ——_— As Lr 
= " ates a a . Sas bes Sad « ; he 
} —— .. Qa ee a eS, “ath gl A 7 é 
} } ee ee Hi. oe ee ee eee ‘ , fy € 
k oe SS a oe Be +9 a ie at } ae S_- tg Date a ‘ : 
—_— te Sie ge.” ek tae a wd Ps, cal ee — A a es MW : f 
' ‘ets Ph} we rene _. “ia aoe en Mig mo, ee #, ee Pe ‘teal + : 
. ey ee eg eee oe SS ff) i 
' } ‘Fes Mee aii Pa Wie a ie | Relig eins 5 a ty we / = oe 
4 fae a wil NY Le! Ase es. Rie: Sate a s/ a 
f f - —_— a <i Sa : a ee were’ ‘ | , } 
' : ~ = 4 Bek Bas & ° «Sean nae A xe «SS ee ana ° =] j g |} 
ee ee a eee. ae UH | 
; —  . ———_F ie. eR ae ele cee => ' iy a | 
; _——_ WY ude ee ye , | | 
5 ee . N fe Eh POON a ORS ge: : = ¢ its 
, = - 5 a We > ee ee, eh ; Be ’ | 
; _ ao oe Bg * ae ean Rag - ee” 2 ts ; 7 i f 
eee ee “ oe ris oS Sig ee ae. he : hs ‘ i E ii 
sf ron nl oe 0 ee i“ * Sigghe i .. —— . a ™ x Ha . e& e i 
ay gape tar, a ee" cr ae é PY ae, ye pen “4 Beco oe P : Fei ga t he it 
; . is an’ Sa ee Sel s oj « fee eget TL ———— ie f i y 4 
‘ CONE HT at 4 8 ae snaetle Af “F 4 oe § be /, — 
i} ki oo ee ah ‘ “ee eh { ; CF F pee ao . : 
$ dete: Uw eas. : . ae mesa ah OSE ‘ Lo ee _ 5 j ‘ » e 
4 eytal jee — os Lilia gs | . ‘’ eis ea eas 
ch ee ieee acm oly Ae a gg 
m Pas eee e ————) sae g a ‘I ; Bet eGR co be OSS 
fi eae ety iy gt i BE . is a2. ae wie: bo ae Nw big Ot Ka hs 
; Se a ae es ae j SON td B55 Chinen te ta Tae |] : 
pe gangs CAT ARES coed oes Se ie ee POE Mee gas SE an kz! | Pa Pee | 
’ Ps mo wei oy fi iT sh Be et EE ” eM s j iy i ae py ae & f : 
7 ae 5S, i ree um to LB ss, £2 . bet as > ae iF ; Vids PR i oe 1 eal jes Re Pe c.g ; 
j ie ys beige ies om ae Lo Lies ia AP Fs ‘Rg Jie ata Es Le Pe y, ORS gh: Sadie! 
a (ae bya ah ae . <n gi ia . 1 ‘a Be. fa a ays 2 a es Tore. s DNR Bho $Y ss j 
fi a, St acre ta an \ a * sg Ea = se * vt “>: oa oi ae gare Be, 5) a OO Sb: ba? a t% es 4 
y Fe at a See eo ee Spo nae ae: Ne ie, Ae, oF PAUSE hoe Pema td are tS SN I8) | AS ee 
% a wy pan % OS a af oe i ech 4 ae ~ meh eee ay ie < nai MRE y, WAS 
at i oy — (fq. { % cme eae 4 ee Kee i et Se 4 . 7», r F 
i. = \ ee Act ara eo fi. et ee 
eh mae wl ee —, eee | Oe be ie 2 Re. i OT SE ey ee Ae Te ee ig 
: < . xe . ae: Lode, = ~ Sh Ci 40 “ Pf Lee a eS he a Oa ea 
i bal a te ae ae \ ae — ae : Bet SS . aA ioneg a ah i ae ~ aie al a ee Ye 
a SS £3 Py SS Hae ie aN . vee <a, VG ho ¥ ot i ae Came eens >: 
i one ek Pt. sy, oe . , — vk “ie er ete LL SS Se Ne ae. Mey 
q eee SK 2 (gaa eet. Deak 
' i oy —~ ie, ES \ ae 
: ‘TM, CRED ee — eS > pn ers ar hs Sig # ibaa 1 sa . ee 
en ah Guna ote 3 ae re mes m $5 ae Sa me ee Mintek i. 
' Oe Reine aes Pre Rete Best ne \ RS alte ee : 
gig? 2 ere sy Bi TS ret haseesen ee ~ ¥“ eg age ne ae” Ma ee 
aes ys RM eRe ee Meters Kee 
fen Oe ee a Fo Set a ee a eran Wo abe! ip i os See er AS es , ee : 
P See Fe ae ah st rg re bpa ce SN “an ees Site SK, a ws Ao ete | ONE Ad GES Ropes Nae ae “4 : 
4 ee ee ee goth > hae ae a TR Ate Pane en AE * Foy on PR AO Bie a me Po ie RR Sn - ag 
f Dal Wate _ ee at eo Pca . hae, 7 Rede Le MES ee *, De Se on) 
: ae ee eh 6 SE a oe “ A hey -” a. eae te ae a ar ete iS > a ae oS Sal tea ge 
: i ee Pew hal Ae eee ME ose PENS Ee SS: ea WAR et 5 ee ete SX Ps aes Sos ee 
4 ee aie et as a ie ae ay SO a ae ee “ham Fig OO NB NR a ah pos nciege SRO oN oe 55 oat : — 2 
} » ee: . ae eer = = 5 RN id a“ . oy ae ~ a ke 5 en Ol tae ah. Nr 2 — tot 
+ Pee rE eS “oR 1 cu eee yee Me ng aS Te aS Sige oa St Se: eee 
+ ee ee? Se OR SPE Brae okt OOP eect en. ah te oS Si AR ge. CTT ae BS Pe nan] SE 
f Lees Se — — aU. dN peat One Waters: ee Sr en a eae hawt ‘53 Sm ye slag 
ip « . 2 a. @ oft = A ie é. wer . el, the ws ~~ om. — is ” = ~ iv ae 2) " 4 in . — . ~<_- yo. 
it BOS a ted re Scie ee mS STs nw tiem ee Oe Ee ame! amt eas Pay ee ee ated 
f eee Ng Stag, eS ‘ Fl Py aa: Det > = eee. 9 a@r~ The ae Oe Sas -— SAR ee ™ ~ 
1 eg Se ee BAe ot eS eS eee Oe EIR Sethe te ST Petes 
cl Peron, ees i RSLS tae A et POPE LOE og aA: oe a ee is 
5 ate Schell 2) SR kee Soe . - en yo ee Os, eee a ot gem. 7 ai MK oS ff 
br Rees BOR km. ee $a a ee es eam ey eee AS] 
Pe ae Oneal nat a” Sa ia Sa eee Pane gg eee.) SK] 
f _—_ a lug me Bee Porn 
a a : 
ee” es Ba ee oS 
: . Bie -~ 5 
' ee | 
* 
i 
ee — 
1 PO —CSsSCSC‘(CS 
- 


Tractor makers specify Young to get 


the strongest radiator structure known 


With matters of great technical importance—in business, profes- 
sions or industry—appropriate action is most often entrusted to 
experienced specialists. So it is among leading tractor manufac- 
turers. These leaders know that Young engine-cooling radiators 
are designed, developed, built, tested, re-tested and proven by heat 
transfer specialists. 

The rigorous conditions under which tractors must operate de- 
mand radiators of Young quality—high-strength radiators with 
restraining core side baffles, corner web reinforcing and many 
other exclusive structural features. Over rough, broken terrain, 
with big loads, under varying speeds, and high and low tempera- 
tures, tractor radiators must be able “to take it.” Good reasons 
why “Young radiators are used where the going is tough.” 


pur Young (lent Trung | 


to work for you... i 


Solving heat transfer problems is what we do 
best because it is our very reason for being. You, [-————% 
too, can harness the power of Young engineering aig 
talent. Write, wire or call without obligation. 


fj 


Write 
Dept. 296-M 
for FREE Catalog 


RADIATOR COMPANY 


WISCONSIN 


RACINE, 


Credle HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heat Tronsfer Products for Automotive, Heating, Cooling, Air Conditioning Products 
Aviation and Industrial Applications. for Home and Industry. 


Executive Office: Racine, Wisconsin, Plants af Racine, Wisconsin, Mottoon, Mlinois 
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| TRACTOR BOOK | 


Development of the 
Agricultural Tractor 
in the United States, Part | 


By R. B. Gray, U.S. Department of Agriculture 
$2.00 postpaid 


This book (1) assembles in chronological order 
the events and dates relating to the establishment, 
merger, discontinuation, or reorganization of steam 
traction engine and gas tractor manufacturing com- 
panies, and (2) supplies brief specifications of 
many of the tractors they produced. The first sec- 
tion of the book (Part I) briefly discusses me- 
chanical farm power, and the development of both 
wheel and track-type tractors up to 1919 inclusive. 
The book is profusely illustrated. Part II is in 
preparation by Mr. Gray, and will cover the period 
from 1920 to 1950 inclusive. 


Order copies of Part 1 from 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box, 229, St. Joseph, Michigan 


the BADGE 
of him who 


BELONGS 


ESPITE the presumption it sets up, 
mere membership in the American Society of 
Agricultural Engineers is no proof of a man’s 
high rank in technical talent. It does prove that 
he has met certain minimum requirements and 
has earned the esteem of colleagues who spon- 
sored his application for membership. 


But the Society emblem is evidence that 
native talent, be it great or small, is enriched by 
fraternity with the personalities whose minds 
fuse to form the pattern of progress in the 
methods and mechanics of agriculture. The 
wearer of the emblem waits not for the debut 
of an idea, but is present at its birth and helps 
to guide its growth. 

Be you novice or veteran, your membership 
in the organized profession adds something to 
your efficiency, your vision, your influence as 
an individual engineer. The Society symbol on 
your lapel is token that you “belong”. Wear it. 


STYLES AND PRICES OF ASAE EMBLEMS 


With blue ground for Fellows, Members, and 
Associate Members — furnished either in pin with 


safety clasp or lapel button — $3.50 each. 


With red ground for Affiliates — furnished only 


in pin with safety clasp — $3.50 each. 
Send orders to ASAE, St. Joseph, Michigan. 
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* WALK-THRU MILKING PARLOR: This modern 

milking parlor and milk house is designed for a pipeline 
4 arrangement with bulk cooling. Feed is stored overhead for 
ease of gravity flow to the stalls. Stall floors are at ground 
level. No ramps are required. 


« See a broad selection of Valuable. Plows in the 7 


offers designs for... 


Buildinge 


to Increase Farm Income 


CROP DRYING BUILDING: Here is another building 


expertly engineered to serve a specific need. This building is > a 
designed for artificial drying of crops with either heated or 
unheated air. Double wall specified for extra strength. * 


Easy-to-follow blueprints save construction time. 


* WEYERHAEUSER 4-SQUARE FARM BUILDING SERVICE J 
. - 
* Farmers the country over have profited from investing in modern, expertly-engineered * 
x buildings like those illustrated above. This valuable professional help in farm planning, 
illustrated in the 4-Square Farm Building Service, can also be an important factor to & 
* you. Mail the coupon below to receive your planning guides. wT 
x After studying the many designs for farm buildings, specially planned farm homes be 
and lumber-built equipment items this Service offers, visit your Weyerhaeuser 4-Square ae 
* Lumber Dealer. He can show you blueprints and material lists for buildings of interest -“ 
ova to you. He can also be of assistance by supplying information on new construction : 
¥ methods and reliable Weyerhaeuser 4-Square Lumber products. “e 
v4 
+ 
« 
* ‘ene avesran ee nes 
* « j Weyerhaeuser Sales Company 
* x | P.O. Box 5000, Dept D-126, St. Paul 1, Minnesota i 
* x a * “ x & x e@ Please send me a free copy of the booklet checked: ! 
| () Modern Farm Buildings [] 22 Modern Farm Homes | 
i (J Lumber-Built Farm Equipment i 
1 
Weyerhaeuser | Name 
4 4 Address. 
7 
qua re ; City __ State I 
LUMBER AND BUILDING SERVICES ee ae ee DR Se ae 
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Who Should Join ASAE 


If any one of the following descriptions covers 
your present work: 


e Development, design, and application of 
farm tractors and implements and their 
components 


Agricultural engineers can prove to their farmer 
clients that paving feed lots with concrete pays 
big dividends in feed savings and cattle gains. 


Read these actual case histories of paved lots. e Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 


IN ILLINOIS— 


The world’s largest con- 
crete feed lot, covering 
12.3 acres, is used by the 
Norris farm for fattening 
about 6000 head of cattle 


ter conservation and use 


e Creating applications for electricity in farm 
practice and living — 


a year. The paved lot not 
only saved feed and labor 
but made possible the re- 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 


covery of $50,000 worth 
of manure yearly —which 
paid its cost in 2% years. 


tion write 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


IN ljOWA— 


For 60 days Iowa State 
College fed two groups of 
steers—one on concrete 
the other on an unpaved 
lot. Those on concrete 
gained an average of 146 
Ibs. during the test. The 
“‘mudders’’ gained 125 nt : ' 
lbs. And steers on con- . ay Sait of Aaticultura/ x, 
crete actually ate less feed Anil? eet ” Wty 
in making greater gains. - 7 


This is to certify that 


St. Joseph, Michigan 


ASAE Membership Certificate 


IN MICHIGAN— 


After battling a muddy 
yard for 25 years, Clare 
McLean of Gratiot 
County paved it with con- 
crete. The paving actually 
paid for itself the first year. 
Instead of shipping light- 
weight cattle in the muddy 
season, he now goes on 
feeding them to weights 
that bring the best prices. 


wa of be 


- £ 
Snie yicaun Sort ly Y ly? MUMIA CHYIMEEDS 


an ergauzatieon formed le promote the Fil and tevnce ff 
Crgenerrsing ws afpipitied te Agriculture and that tes 
saerilershipe on the Sovrvely Abates frou 


The official ASAE Membership Certificate, available to ASAE 
members only, measures 10% by 14 inches. It is engraved on 
heavy parchment paper and is suitable for framing. The 
member's name, grade of membership, and month and year 
of admission to the Society are engrossed by hand. The 
certificate is signed by the President and Secretary and bears 
the official (gold) seal of the Society. The price of the 
certificate, including engrossing, is $3.00. Order direct from 


PCA field engineers will gladly help you with 
concrete feed lot design and construction prob- 
lems or any concrete farm improvement project. 


PORTLAND CEMENT ASSOCIATION 
33 West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland cement 
and concrete through scientific research and engineering field work 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
P.O. Box 229, St. Joseph, Michigan 
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ASAE Members in the News 
(Continued from page 827) 


H. B. Puckett, formerly assigned to the 
USDA tobacco-curing research Project at 
Oxford, N. C., is now engaged in research 
work to develop chore a -saving equip- 
ment for the farm, with emphasis on auto- 
matic feed handling and preparation. This 
work is in cooperation with the agricultural 
engineering department, Illinois Agricul- 
tural Experiment Station. 

a 


John K. Buttfield has been transferred 
from the Chicago office of the Oliver Corp. 
to serve as production manager of Oliver 
Australasia Pty., Ltd., a new subsidiary of 
Oliver Corp., in Sydney, NSW, Australia. 

. 


Edward A. Lim is returning to his home 
in the Philippines after doing postgraduate 
work in electrical engineering in the United 
States. He has accepted a position as sales 
engineer with the International Harvester 
Co. in Manila. 


Mansel M. Mayeux has joined the staff 
of Louisiana State University at Baton 
Rouge as associate agricultural engineer in 
the agricultural engineering department. 
Formerly he was chief inspector for the 
Anhydrous Ammonia Commission of the 
Louisiana Department of Agriculture and 
Immigration. 

e 


Thomas H. Garner has been appointed to 
the position of research instructor of agri- 
cultural engineering at North Carolina State 
College. He will deal in cotton mechaniza- 
tion problems and teach classes in farm 
machinery. His research work will be 
directed to determining the influence of seed 
planter elements on the environments sur- 
rounding the cotton seed as they affect 
germination. 


He received a B.S. and M.S. degree in 
agricultural engineering from North Caro- 
lina State College. While working on his 
M.S. degree, he was the recipient of an 
assistantship established by the Scott-Viner 
Co. of Columbus, Ohio, for work on peanut 
mechanization. 

ec 


Leo O. Stoeber, formerly sales engineer 
with Delco Products Division, General Mo- 
tors Corp., is now employed as sales man- 
ager by MaGirl Foundry and Furnace Co. 
in Bloomington, III. 

o 

W. E. Anderson has left Phoenix, Ari- 
zona, where he was employed as engineer- 
ing specialist with the Soil Conservation 
Service, to become associated with the Colo- 
rado River Storage Project, U.S. Department 
of Agriculture Field Party, in Salt Lake 
City, Utah. 

e 

Conner Stephens is now with the farm 
power division at the Agricultural and 
Technical Institute in Alfred, N. Y. He was 
formerly an instructor in agricultural engi- 
neering at the Long Island Agricultural and 
Technical Institute in Farmingdale, N. Y. 

e 


C. T. Sturdivant formerly with the Serv- 
icio Agricola Inter-Americano, La Paz, Bo- 
livia, is now working with the International 
Cooperation Association of Salvador, 
USOM, San Salvador, El Salvador. 


Joseph R. Jones has been appointed 
assistant agricultural engineer (cotton gin- 
ning), Agricultural Extension Service, 
A&M College of Texas, College Station 
and has resigned his position with South- 
ern Harvester Co., Columbus, Ga. 
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.. another job 


done better with UNITCASTINGS! 


Faced with a problem of economically producing a 


starter housing that would take more than normal abuse, 


Unitcast engineers successfully provided the answer with 


steel castings. Previous to the use of Unitcastings, 


replacement costs were excessive and the need of a 


tougher material was imperative. Cost was also an 


important requisite, and by delivering consistent quality 


in conjunction with a tougher material— 


scrap and lost 


time has been held at a minimum. To date, more than 


33,000 units have qualified with a higher basic cost being 


offset by practically no replacement and most important 


—a lower finished cost! 


Take another look at the finished cost of your parts inventory 


—perhaps you can do better with Unitcastings! Consult a 


Unitcast engineer, soon! 


UNITCAST CORPORATION, Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


ee 
STEEL 
CASTINGS 
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A Handsome, Permanent Binder 
FOR SALE for AGRICULTURAL ENGINEERING 
$9-80 


Two or more 


$2.40 each 
Postpaid in U.S.A. 
Foreign postage extra 


THE ONLY binder that 

opens flat as a bound 

book! Made of durable, 

green imitation leather, 

; nicely stamped on back- 

Unbound, complete with indexes, bone with the name of 

journal and year and volume number, it will preserve 

your journals permanently. Each cover holds 12 issues 

(one volume). Do your own binding at home in a few 

except issue of December, 1921 minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


35 volumes of Gee enpy 


AGRICULTURAL ENGINEERING 


January, 1921, to December, 1955 


= MAIL COUPON TODAY 


THE SUCKERT LOOSE-LEAF COVER CO. 
In excellent condition 11911 Grand River Ave., Detroit 4, Mich. 


Mail postpaid oe binders for Agricultural 
Engineering for years... ‘ 


Will remit in 10 days or return binders. 
Address: Box FD, AGRICULTURAL ENGINEERING, 


P.O. Box 229, St. Joseph, Michigan 


Name 
Address 
City 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, 


How Oliver Engineers get Longer Life, 


Minimum Maintenance in Mower Transmission 


NE way Oliver Engineers design longer 
life into their mower transmission is 
by mounting the clutch shaft on Timken” 
tapered roller bearings (see drawing above). 


Timken bearings normally last the life of 
the machine in which they’re used. Because 
their design, by geometrical law, gives them 
true rolling motion. Because they’re manu- 
factured with microscopic accuracy to live 
up to their design. And because they’re made 
of Timken fine alloy steel made in our own 
mills. We’re America’s only bearing manu- 
facturer who can control quality every step 
of the way. 


More and more agricultural engineers are 
designing Timken bearings into their im- 
plements to lick three of their biggest prob- 


The farmer's assurance 


of betterdin =e 


lems: 1) combination loads, 2) dirt and 3) 
ease of operation. 

Timken bearings take both radial and 
thrust loads in any combination. It’s the taper. 

They keep shafts concentric with hous- 
ings. This makes closures more effective. 
Keeps dirt out of bearings. Keeps lubricant 
in. Cuts maintenance for farmers. 

And Timken bearings reduce friction to a 
minimum so that implements operate more 
smoothly and easily. 

For ideas on how to design advantages of 
Timken bearings into the projects on your 
drawing boards, write today for your free 
copy of “Tapered Roller Bearing Practice in 
Current Farm Machinery Applications”. The 
Timken Roller Bearing Company, Canton 6, 
Ohio. Cable address: ““TIMROSCO”,. 


Roller 


BEARING 
EQUIPPED 


Tapered | 
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NOT JUST A BALL (> NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL 0 AND THRUST -O- LOADS OR ANY COMBINATION Ne 
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